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may be realix 
thoice in materials. of construction 
tor the wearing parts, 


WILFLEY pumps 

are available with alicy 

irons, such as White |ron, Ni-Mard and 

Maxsiley, or interchanzesble, soft, abra- 

sion reyastant rubber and synthetic 

elastomer 

The proper application of these materials 

or combination of these materials can 

mean many howrs of extended service 
without dowsetime for repairs, 


INDIVIDUAL ENGINEERING ON 
EVERY APPLICATION 


Write, wire or phone for 
complete details. 


A. R. WILELEY ana SONS, Inc. 


DENVER, COLORADO, U.S.A.—P.O. BOX 2330 
NEW YORK OFFICE: 122 EAST 42ND ST., NEW YORK CITY 17,N. Y. 


Circle No. 1 on the reader service card. 
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COMING EVENTS 


Sept. 17-20, Commemoration of the 50th An- 
niversary of Froth Flotation in the U.S.A., 
sponsored by AIME: Society of Mining Engi- 
neers’ Minerals Beneficiation Division, Brown 
Palace and Cosmopolitan Hotels, Denver. 


Sept. 18-20, 10th Annual Meeting Standards 
Engineers Society, Hotel Sherman, Chicago. 


Oct. 2-3, Joint Meeting, Industrial Minerals 
Division of SME of AIME—CIM, Chateau 
Laurier Hotel, Ottawa. 


Oct. 3-4, Southern Research Institute, Dinkler- 
Tutwiler Hotel, Birmingham. 


Oct. 5-7, AIME-ASME Joint Solid Fuels Con- 
ference, Dinkler-Tutwiler Hotel, Birmingham. 


Oct. 15-18, International Mining Days spon- 
sored by the New Mexico Mining Assn. and 
the El Paso Chamber of Commerce, Hilton 
Hotel, El Paso, Texas. 


Oct. 18-21, AAPG Mid-Continent Regional 
Meeting, Amarillo, Texas. 


Oct. 25-27, llth Annual Meeting Gulf Coast 
Assn. of Seolagion! Societies, Granada Hotel, 
San Antonia, Texas. 


Oct. 25-28, 14th Pacific Coast Regional 
American Ceramic Society Convention, Jack 
Tar Hotel, San Francisco. 


Nov. 1-3, Southwestern Federation of Posten. 
ical Societies Fourth Annual Meeting, E! 
Paso, Texas. 


Nov. 3, Pittsburgh Sections of AIME and 
NOHC Off-the-Record Meeting, Penn-Shera- 
ton Hotel, Pittsburgh. 


Nov. 3-4, Joint Appalachian 
Section, AIME and the West Virginia Coal 
Mining Institute, The Greenbrier, White Sul- 

prings, W. Va. 


Nov. 4, Carolinas Section, AIME, annual meet- 
ing, Barringer Hotel, Charlotte, N. C. For 
information write Neil O. Johnson, Foote 
Mineral Co., Kings Mountain, N. C. 


Nov. 5-9, 3lst Annual International Meeting 
ol the Society of Exploration Geophysicists, 
nver. 


Nov. 13-15, Steel Founders’ Society of Amer- 
ica Technical and Operating Conference, 
Hotel Carter, Cleveland. 


Dec. 4, Annual Meeti Arizona Section of 
AIME, Pioneer Hotel, Tucson, Ariz. 


Dec. 6-8, Nineteenth Electric Furnace Con- 
ference, sponsored The Metallurgica 
Society of AIME. Penn-Sheraton tel, 
Pittsburgh. 


Jan. 15-17, 1962, AIME Minnesota Section 
Annual Meeting-University of Minesota 23rd 
ee Mining Symposium, Hotel Duluth, 
uluth. 


Feb. 18-22, AIME Annual Meeting, Statiler- 
Hilton & Astor Hotels, New York City. 


Mer. 12-13, Steel Founders’ Society of America 
Annual Meeting, Drake Hotel, Chicago. 


Mar. 26-29, AAPG-SEPM Annual Meeting, 
jointly with AAPG-SEPM-SEG Pacific Sec- 
tions, Civic Auditorium, San Francisco. Fair- 
mont Hotel to be hotel headquorters. 


Apr. 9-11, 45th National Open Hearth and 
Blast Furnace, Coke Oven and Raw Mate- 
rials Conference, sponsored by The Metallur- 
ical Society of AIME. Sheraton-Cadillac 
lotel, Detroit. 


Apr. 12-14, Pacific Southwest Mineral Industry 
Conference, Palace Hotel, San Francisco. 


Apr. 23-25, 12th Annual Meeting, Rocky Mt. 
Section, AAPG, Salt Lake City. 


Apr. 26-28, AIME Pacific Northwest Metals 
and Minerals Conference, Ben Franklin 
Hotel, Seattle, Wash. 


May 7-9, American Mining Congress Coal Con- 
vention, Pittsburgh. 


ey | 7-11, American Foundrymen’s Society 66th 

nnual Castings Congress & Exposition to be 
held in conjunction with the 29th Inter- 
national Foundry Congress, Cobo Hall, De- 
troit. 


June 4-6, 1962, Nuclear Congress and Atomic 
qapeeien, New York Coliseum, New York 
ity. 


June 7-8, Coal Division Field Meeting, Price, 
Utah. 
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ARTICLES 


1052 Iron Ore: The Big Picture ¢ EF. H. Rose 


1059 = Proper Preparation of Data Aids Analyses for Mine Hoist 
© A. W. Brune 


1062 Exploration of the Kings Mountain Pegmatites ¢ T. L. Kesler 
1069 _ Present State of Coal Flotation in West Germany ¢ K. H. Sallmann 
1072 Mission Mine Goes to Work 

1074 _— Preparing Men for Mining’s Future ¢ E. Just 


DEPARTMENTS 


1012 Personnel 1049 Drift of Things ¢ J. V. Beall 
1012 Abstracts 1077 SME Bulletin Board 


1020 Mineral Information Section 1087 Around the Sections 
1021 News from Mine and Mill 1088 Personals 

1026 Products for Mine and Mill 1995 Obituaries 

1030 Data for Mine and Mill 1096 Professional Services 
1033 Reporter 1100 Advertisers Index 


FEATURED ITEMS 


1016 Robert Peele Memorial Award Fund Established 
1027 MINING ENGINEERING Reader Service Card 
1040 = Papers Accepted for Transactions Volume 220, 1961 
1078 Secretary's Letter on SME Books 

1079 Latest Details on 50th Anniversary of Froth Flotation 


Mininc Encrneertne staff, Society of Mining Engineers, and AIME Officers are listed 
with “The Drift Of Things”. Number of copies printed of this issue: 15,500. 


Address insertion orders and copy to MINING ENGINEERING, 345 E. 47th St., New York 
17, N. Y. Send plates to: MINING ENGINEERING, c/o Lew A. Cummings Co. Inc., 215 
Canal St., Manchester, N. H. Published monthly by the American Institute of Mining, 
Metallurgical, and Petroleum Engineers, Inc., 345 E. 47th St., New York 17, N. Y. Tele- 
phone: PLaza 2-6800; TWX NY 1-1304. Subscription $8 per year for non-AIME members 
in the U..S., & North, South, & Central America; $10 all other countries; $6 for AIME 
members, or $4 additional for members only in combination with a subscription to 
“Journal of Metals” or “Journal of Petroleum Technology”. Single copies, $.75; single 
copies foreign, $1.00; special issues, $1.50. AIME is not responsible for any statement 
made or opinion expressed in its publications. Copyright 1961 by the American Institute 
of Mining, Metallurgical, and Petroleum Engineers, Inc. Registered cable address, AIME, 
New York. Indexed in Engineering Index, Industrial Arts Index, and by National Re- 
search Bureau. Second class postage paid at New York, N. Y., and at Manchester, N. H. 


SEPTEMBER 1961, MINING ENGINEERING—1011 


- =. 


THESE items are listings of the Engineering 
Societies Personnel Service Inc. This service 
which cooperates with the national societies o 
Civil, Chemical, Electrical, Mechanical, Mining, 
Metallurgical, and Petroleum Engineers, is 
available to all engineers, members or non- 
members, and is operated on a nonprofit basis. 
If you are interested in any of these listings, 
and are not registered, you may apply by let- 
ter or resume and mail to the office nearest 
your place of residence, with the understanding 
that should you secure a position as a result 
of these listings you will pay the regular place- 
ment fee. Upon receipt of your application oa 
copy of our placement fee agreement, which 
you agree to sign and return immediately, wil! 
be mailed to you by our office. In sending ap- 


MINING ENGINEERING 
Graduate with 5 to 15 years experience. Needs 
heavy emphasis on engineering, evaluation, 
and economics. Industrial ee and 
computer experience useful. This job is in 
operations research and R & D. Salary open. 
Location Rocky Mountain states. Send com- 
plete information to: 

Box 61-9ME7 
MINING ENGINEERING 
345 E. 47th St., New York 17, N. Y. 


WANTED 
GRADUATE METALLURGICAL 
ENGINEER 


With a mineral dressing major and mini- 
mum of five years experience in field of 
major for process improvement work in 
expanding Central Florida open pit min- 
ing and processing operation. Excellent 
opportunity for advancement and em- 
ployee benefits. Apply in writing, stating 
age, experience, education, and salary 
requirements to Industrial Relations Dept. 
AMERICAN CYANAMID COMPANY 
BREWSTER PLANT 
BRADLEY, FLORIDA 


STATISTICAL ENGINEER 
Geoscientist with academic background 
in mathematical statistics for the position 
of statistical engineer with exploration 
company. Location: western United States. 
At least two years of mineral exploration 
experience and one additional year ex- 
perience in the application of statistical 
analysis and /or operations research tech- 
niques to exploration problems preferred. 
Salary commensurate with experience and 
ability. Please send resume of experience 
and training and salary requirements to: 


Box 61-910ME8 
MINING ENGINEERING 
345 E. 47th St., New York 17, N. Y. 


MILL SUPERINTENDENT 
METALLURGIST 


For large lead-zinc flotation operation 
North Africa. Applicants should be tech- 
nical graduates with at least 10 years 
supervising experience base metal flota- 
tion. Two years minimum contract car- 
ries liberal salary. Knowledge of French 
desirable. Candidates must be willing to 
learn French. Submit personal resume and 
request details from: 
Box 61-9ME9 


MINING ENGINEERING 
345 E. 47th St., New York 17, N. Y. 


plications be sure to list the key and job num- 
ber. When making application for a position 
include 8¢ in stamps for forwarding applica- 
tion. A weekly bulletin of engineering positions 
open is available at a subscription rate of 
$4.50 per quarter or $14 per annum, payable 
in advance. Local offices of the Personnel 
Service are at 8 W. 40 St., New York 18; 57 
Post St., Sen Francisco; 29 E. Madison St., 
Chicago 1. 


In addition to the listings below, ESPS maintains 
@ more complete file of general engineeri: 
itions and men available. Contact nea 
S office, listed above. 


MEN AVAILABLE 


Mine Manager or Mill Superintendent, 
B.S. in mining engineering, age 50. Experi- 
ence: one year sales engineer for milling 
and heavy construction equipment; 12 years 
mill superintendent Pb-Cu-Zn flotation 
plants; eight years manager; all in South 
American mines. Fluent Spanish. M-620. 


Mining Engineer, graduate mining engineer, 
age 45, good health. Twelve years all phases 
exploration, mine engineering, mine opera- 
tion. Open pit or underground. Presently 
employed. Location open. M-621. 


Manager-Production Engineer, B.S. in min- 
ing engineering from University of Arizona. 
Ten years underground engineering and 
supervisory capacities in gold, copper and 
Ag-Pb-Zn mines; seven years open pit 
aluminum and nickel cobalt projects as 
engineer in charge. West. M-622. 


Mining Engineer, Petroleum, Geophysicist, 
Geologist, B.S.. E.M., M.S., Ph degrees 
in physics and geology. Experienced in 
organization and direction of exploration 
department; planning, programming, cost, 
estimating, supervision, interpretation of air- 
borne and ground geophysical surveys in 
minerals and petroleum on all continents. 
Location open. M-623. 


Manager or Liaison Assistant to Manage- 
ment, B.S. in geology. age 48. Experienced 
in production and administration of small 
to multi operations. East to Midwest. M-2227- 
Chicago. 


Geological Engineer or Mining Engineer, 
graduate geological mining engineer, age 30. 
One and one-half years mineral exploration 
covering all types of mineral deposits in- 
cluding geological, geophysical and geo- 
chemical evaluations; two and one-half years 
in copper mine development covering geo- 
logical, drilling and sampling evaluations; 
one and one-half years uranium production 
and development covering geological, grade 
control, underground and surface drilling 
evaluations; one-half year geological drafts- 
man. West or South. M-2228-Chicago. 


Superintendent-Mining, mining engineer, 
age 48. Three years experience operating 
underground and open pit mine, organizing 
and operating project from development 
through production. $800. Prefer western U.S. 
Home: Idaho. 


Junior Engineer-Mining, mining engineer, 
age 26. Recent graduate with some experi- 
ence in surveying, mapping, exploration, 
drafting and general construction. $500. 
Prefer Southwest. Home: California. Se-1352. 


Geologist-Mining, age 26. Recent graduate 
with experience in geology as assistant, mine 
surveying, sampling stopes and drifts, core 
logs, stope maps, percentage and tonnage 
reports, use of transit and brunton. Limited 
mining experience in rock bolting, timbering, 
drilling and loading holes. Prefer Sou 
America. Home: Idaho. Se-860. 


Chief Engineer, Superintendent-Mining, 
mining engineering, age 31. Over seven years 
experience including construction and main- 
tenance of all mining facilities, plan engi- 
neering and design construction activities 
of mine and mill, supervise work required 
for water supply, layout and plan all future 
mining operations, supervise exploration 
crews, mine surveying, supervise miners, 
compute ore reserves, layout track work and 
haulage roads. $650-$700. Prefer Northwest 
U.S. Home: Montana. Se-1719. 


POSITIONS OPEN 


Project Engineer, graduate mining, chem- 
ical or mechanical engineering, with experi- 
ence in mineral dressing, crushing, grinding, 
classification, roasting and drying of minerals 
and materials, to perform these functions as 
required in the preparation of abrasive grains 
and powders. Salary open. Upstate New 
York. W541. 


Director of Industrial Engineers, B.S. 
degree in mining, mechanical or industrial 
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engineering, with M.S. advantageous, with 
10 years experience in industrial engineering 
including five years in supervisory position. 
Experience must cover industrial engineering 
techniques such as time and motion study, 
ratio delay, methods engineering, wage in- 
centives, cost accounting, etc. Employment 
on contract basis in multiples of two years, 
home leave vacation of two months at end 
of two year contract. Transportation both 
ways. South America. F361. 


Mining Engineer, young, with experience 
on stripping operations for pegmatite project. 
$8000. Brazil F352. 


Mineral Dressing Engineer, recent graduate, 
with original ideas, to develop improved 
beneficiation procedures and new uses for 
wide variety of industrial minerals. Pleasant 
working conditions in well equipped growing 
research organization. Salary open. South- 
east. W428. 


Staff Engineer, beneficiation, 35-50, with a 
minimum of 15 years experience, graduate 
or professional engineer, thoroughly experi- 
enced in ore beneficiation as applied to the 
iron and steel industry. Must be capable of 
assuming consulting or supervisory duties. 
Midwest. W298 a). 


Mining Engineer, graduate, age to 30. Four 
years experience in mining, handling plant 
projects, equipment, methods modernization, 
plant layout. Background in mining helpful 
for silica mine. $7800 depending on experi- 
ence. Employer will pay fee. Sixty miles 
southwest of Chicago. C8717. 


Junior Mining, Metallurgical Mill, Mine, 
recent graduate, single status, some knowl- 
edge of Spanish. For expansion of existing 
mill and mine facilities, possibly later into 
production. $375 plus room and board and 
traveling, liberal vacation, retirement plan, 
10 pet bonus, two weeks vacation after one 
year, six weeks after second year, company 
will pay foreign income tax in Central 
America. Sj-6275. 


In This Issue: The following abstracts 
of papers in this issue are reproduced for 
the convenience of members who wish 
to maintain a reference card file and for 
the use of librarians and abstracting ser- 
vices. At the end of each abstract is 
given the proper permanent reference 
to the paper for bibliography purposes. 


Iron Ore: The Big Picture by E. H. Rose— 
The history of the mining and beneficiation 
of iron ore in the U.S. coupled with a look 
to the future is presented. Statistics are pre- 
sented for the outlook for high grade con- 
centrate (+ 6 pct Fe) from new sources in 
the U.S. and Canada. Similarly the author 
presents expected and possible tonnage of 
direct shipping ore to be imported to the 
U.S. for the years 1960, 1965 and 1970 plus 
statistics of actual imports for the years 1950 
and 1955. Ref. (Mrninc ENGINEERING, Sep- 
tember 1961) p. 1052. 


Proper Preparation of Data Aids Analyses for 
Mine Hoist by A. W. Brune—A method of 
tabulating data required for determining the 
size of cylindrical and conical drums for 
conventional mine hoists is presented. Such 
tabulation keeps all the necessary figures 
readily available for determining the size of 
a mine hoist for any mining property. Ref. 
(Mrintnc Encineertnc, September i961) p. 
1059. 


Exploration of the Kings Mountain Pegma- 
tites by T. L. Kesler—The author presents 
the first descriptive analysis of the explor- 
ation program conducted by Foote Mineral 
Co. at its Kings Mountain lithium mine. 
Unzoned lithium pegmatites occur with al- 
tered breccias that guided intrusion. Twenty 
percent of all the pegmatite is spodumene 
containing 97.6% of the lithia. Diamond 
drilling, of which 38% is in ore, is done in 
vertical sections controlling a gross reserve 


(Continued on page 1017) 
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It's the hole truth...D 0% FASTER 


Never before in the history of rock drill- 

ing has there been a feed-leg drill that NEW JR-300 JACKDRILL. 
could do so much, so easily, as Ingersoll- 
Rand’s new JR-300 Universal Jackdrill. 
On performance alone, it is 40 to 60% 
faster than preceding models. 

The. JR-300 is a lightweight, com- 
pletely integrated rock drill and flex- 
ible air-feed leg unit designed for faster, 
easier drilling in any position. Three 
feed legs are available with this new 
machine: conventional single-acting, 
telescopic and a new double-acting auto- 
matically retractable feed leg. All con- 
trols are conveniently grouped on the 
backhead and the feed handle has a 
two-position button for feed release or 
leg retraction which reduces steel chang- 
ing time and speeds setups. 

The same fine performance and design 
features are available in the new R-300 
Stoper and J-300 Jackhamer, simplify- 


ing parts inventory where all three types 
of machines are used. Engepsoll:Ran 
229A5 11 Broadway, New York 4, N. d 


A CONSTANT STANDARD OF QUALITY IN EVERYTHING YOU NEED FOR DRILLING ROCK 


° 


‘ 


Patt 


AT NEW COPPER MINE IN BRITISH COLUMBIA... 


Three aH ctrics ar workdg at pit mine on 
elevation Df 4200 feet. To date; the thi. 

B loaded out. over 


fons of ore 
000, tons’ of 


ee 


oe 


Magnetorque equipped electrics 


CRAIGMONT MINES LTD., uses three 4%-yd. PaH Electric Mining Shovels to move 1,700,000 
tons of overburden and ore during first 24% months on the job. 


The new mine, 9 miles west of Merritt, is the first 
major base metal ore deposit found in British Colum- 
bia in 40 years. To work it, Craigmont Mines pur- 
chased three P&H Electrics. They are very pleased 
with the production obtained to date. It has exceeded 
estimates by an average of 25%. 


20 to 25 Second Work Cycles 


Magnetorque Hoist Drive combines with PeH 
Static Electronic Control to provide fast cycling 
speed. Each of the 3 P&H Electrics is loading out an 
average of 7,000 tons per eight-hour shift. The opera- 


tors say that P&H Static Electronic Control, with its 
ease of operation, lets them put in a full 8 hours 
without tiring toward end of the shift. 


Magnetorque Makes the Big Difference 


On the job, the P&H Electrics get full dippers every 
pass. It’s due primarily to exclusive Magnetorque. 
This A.C. motor direct-driven, eddy-current coupling 
provides higher bail pull . . . delivers the P&H Elec- 
trics’ exceptional digging power at uniformly high 
speed during the dippers entire pass through the 
bank. And it does so without need for dipper mani- 


cally provides higher bail pull, extra 
power to meet increasing resistance in 
the bank and maintains uniformly high 
dipper speed while digging. 


PaH Magnetorque Hoist Drive automati- y ON 


PaH Static Electronic Control responds 
instantly . . . provides fast, precise spot- 
. ting and highest productivity. ww 


pulation to avoid stalling. Result—faster digging and 
better fill factor. 


PaH Electrics Highly Recommended 


In addition to price and delivery, prime factors in 
the selection of these P&H Mining Shovels to supply 
this 4,000 ton-per-day mill included: favorable 
recommendations from other owners about the 
performance of their P&H shovels, as well as fa- 


exceed output expectations 25% 


oe Visit our PaH Hospitality Suite at Olympic Hotel 
during A.M.C. Mining Convention—Sept. 11-14, Seattle, Washington 


vorable comments about the speed and reliability 
of P&H parts and service. 

Before you buy an electric mining shovel—make 
sure you’ve compared all performance factors. For 
more information on the Craigmont operation, write 
for Case History Report No. 150 to Harnischfeger, 
World’s Largest Builder of Full-Electric Shovels. 


HARNISCHFEGER 


Milwaukee 46, Wisconsin 


Circle No. 7 om the reader service card. 
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. SPAULDING R. E. THURMOND, JR. 
1955 


PEELE AWARD FUND ESTABLISHED 


In 1953, the Mining and Exploration Division established the 
Robert Peele Memorial Award to honor the distinguished min- 
ing engineer, educator, and author. Given for the most out- 
standing paper on a mining or exploration subject published in 
the Mining Transactions volume during the period under 
review and to AIME members not over 40 years of age at the 
time the paper was submitted, the purpose of the award was 
to stimulate the writing of technical articles and to provide an 
incentive to the younger members. 


Robert Peele directed the editing and publishing of the first 
mining engineering handbook. Since it first appeared in 1918, 
The Mining Engineer’s Handbook or “Peele”, as it is generally 
known, has been the standard reference for the profession. 


That the Division established an award in Robert Peele’s name 

1. JANELID is fitting. Initially it was hoped that MINING ENGINEERING would 
be able to provide the necessary funds to finance the award— 
a certificate and $100. However this was not possible and the 
award was financed by the personal contributions of commit- 
tee members. Awards were made to the men shown on this 
page during the years 1955 to 1959 inclusive, but in fairness to 
committee members, the award was then suspended until ade- 
quate financing could be assured. 


L. A. PANEK 


During the past several years, Executive Committees of the 
M&E Division have studied the matter and decided that a 
permanent fund should be established. Action toward im- 
plementation of this decision was postponed during the United 
Engineering Building Fund Campaign at the request of the 
AIME Board of Directors. With permission granted at the 
June 20th AIME Board Meeting, the M&E Division Executive 
Committee has established a “Fund for Peele.” 


The “Fund for Peele” has as its objective the sum of $10,000— 
or less than $1.00 for each SME member who has expressed an 
interest in the fields of mining and exploration! A “Fund for 
Peele” Committee has been appointed to organize the drive to 
revive this coveted award. Composed of J. M. Ehrhorn and 
J. C. Fox, the Committee will welcome all contributions. a ’ 
Please send your check for $1.00 or more to “Fund for Peele” é | 
Committee, c/o Society of Mining Engineers of AIME, 345 eS 
East 47th Street, New York 17, N. Y. F. R. JONES 


The Robert Peele Memorial Award 
To Honor Peele—To Honor A Member 
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of more than 35 million tons. Ref. (Mrninc 
ENGINEERING, September 1961) p. 1062. 


Present State of Coal Flotation in West 
Germany by K. H. Sallmann—The main 
reasons for the growing importance of 
coal flotation in West Germany are the 
increasing moisture content of the run-of- 
mine coal which leads to the formation of 
slurry and slimes instead of dust, the better 
price obtainable when selling prepared 
slimes as fine coal, preferably as coking 
coal, and often the necessity for lowering 
the ash content of the slimes to make them 
more suitable for power generation. The 
author gives some statistics on German coal 
flotation plants and information on the pro- 
perties of the feed and the quality of the 
derived products. The machines used are 
generally of the minerals-separation stand- 
ard type or Fahrenwald type, and the trend 
is to use phenol-free reagents because of 
water pollution regulations. Concentrates 
are ordinarily dewatered by vacuum filters, 
but some work has been attempted using 
centrifuges. Tailings rejection becomes 
most difficult if there are no settling ponds 
available. Thickening, pumping of the thick- 
ened pulp to the dead rock heap (refuse or 
gob pile) and dewatering with filter press 
or centrifuges have all been tried. Tests have 
been made on the use of the tailings for 
making cement or brick. Ref. (Mintnc Encin- 
EERING, September 1961) p. 1069. 


Preparing Men for Mining’s Future by 
Evan Just—Various viewpoints on prepar- 
ing students for the mining professions are 
analyzed. The author presents his own views 
as an educator and makes a plea for indus- 
try and educators to get together on an 
adequate and proper curricula which will 
attract the industry’s share of qualified 
students to prepare for the needs of the 
future. Ref. (Mrintnc Encrneerinc, September 
1961) p. 1074. 


SME Meeting Papers: The following ab- 
stracts of papers presented at SME meet- 
ings are given for your information. 
Copics of these papers are available 
only if followed by a preprint order 
number. These preprints are obtained on 
a coupon basis. The coupon books may 
be purchased from SME _ headquarters 
for $5.00 a book (10 coupons) for mem- 
bers of AIME or $10.00 a book for non- 
members. Each coupon, properly filled 
out, entitles the purchaser to one pre- 
print. Mail compe coupons to Pre- 
prints, Society of Mining Engineers, 
345 E. 47th St., New York 17, N. Y. 


Preparation of Coal for the Electric Utility 
Market by James E. Brown, Jr.—Coal now 
enjoys the favored position as power plant 
fuel. This has resulted in the development 
of a number of single purpose mines 
producing coal for the utility market. Ob- 
jectionable characteristics of a coal can be 
compensated for by boiler design if justified 
by economics. The utility market is not a 
quality market, and the emphasis must be on 
cost. The preparation of coal for the utility 
market not only embodies the conventional 
process of preparation but all elements of 
the production, preparation and transporta- 
tion of coal that affect the delivered price 
per million BTU’s. 

The preparation plants at the two new 
SEGCO mines of the Southern Electric Gen- 
erating Co. are described in detail as ex- 
amples of plants designed expressly for the 
preparation of power plant fuel. AIME- 
ASME Joint Solid Fuel Conference, Birming- 
ham, Ala., October 1961. Preprint 61F400. 
Selective Maintenance of Hydraulic Compeo- 
nent Parts of Modern Mining Equipment by 
L. S. MecNickle, Jr.,—Selective maintenance 
of hydraulic components on modern mining 
equipment is a plan which incorporates a 
mechanic, designated as a hydraulic check 
mechanic, to periodically check and record 
the condition of hydraulic component parts. 
Proper evaluation of the records will allow 
selection of the machine or component part 
needing work at a selected time. Lost time 


(Continued on page 1025) 


Are grinding mill costs getting you down? 


If they are there’s a sure-fire method available to offset the 
ravages of abrasion—your greatest enemy. 


Next time costly wear forces you to reline a rod or ball mill, 
install Calumet Permanent Mold Ni-Hard liners. 


Regardless of what material you are reducing or whether your 
operation is wet... or dry... you're going to reap the benefits 
of longer liner life brought about because of the greater 
strength, hardness and resistance to impact that Calumet 
builds into its liner segments. 


In Calumet Permanent Mold Ni-Hard liners you obtain two 
great features — the resistance to abrasion inherent in the 
patented alloying of nickel and chrome elements plus Calu- 
met’s own years of foundry experience, its casting know-how 
and metallurgical skills. 

Talk over your grinding problems with Calumet. You'll find 
that Calumet engineers can help you establish new concepts 
of efficiency and economy. Don’t put it off ... do it TODAY! 
*Reg. U.S. Pat. Off., Int'l Nickel Co., Inc. 


CALUMET DIVISION 


Calumet Hecla, Inc. 


33 AVENUE CALUMET, MICHIGAN 
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National Mine 
Service Company 


“LOCOMOTIVES 


GREENSBURG 
TRAMMER 


SERVING THE MINING INDUSTRY EVERYWHERE— 
THE GREENSBURG DIVISION 


MANUFACTURING, SELLING AND SERVICING 


tae ramos GREENSBURG LOCOMOTIVES, 


GREENSBURG MONITOR—a great name in mine loco- National Mine in every major mining area. When you want 

motives—is now an integral division of NATIONAL MINE. more pulling power per ton, with longer battery life and 

The complete range of Greensburg Monitor Storage Battery higher efficiency for every invested dollar, check the facts 
_ Locomotives, from 2 to 15 tons, is backed by the service of | with National Mine! 


Nationa / Mine Company DIVISION ASHLAND DIVISION BENECO Diy 


CLARKSON GREENSBURG DIVISION KY.-VA. DIV! 
KOPPERS BUILDING, PITTSBURGH 19, PA. Nashville, tll. Greensburg, Pa. Jenkins, 310N 


ALL-STATE MOUNTAINEER DIVISION WESTERN KY. DIVISION WHITEMAN 
Circle No. 9 on the reader service card. Logan, W. Va. Morgantown, W. Va. Madisonville, Ky. Indiana 
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Dolomite 


the “building blocks” of progress 


When Nature adds magnesium to limestone, the result is dolomite. 
In the form of crushed aggregate, it is used for road building, in 
concrete dams and other engineered construction projects. As crys- 
talline dolomite marble, it is used as ornamental building stone. 
And because of its magnesia content, it is widely used in making 
refractories for open-hearth furnaces and Bessemer converters. 
Found in massive beds throughout the world, dolomitic limestones 
are truly the building blocks of progress. 


In processing this rock-mineral, Symons Cone Crushers have 
again maintained their leadership in high capacity, low-cost pro- 
SYMONS® CONE CRUSHERS duction of finely crushed product. For in dolomite as in all important 


. «+ The machines that revolutionized 

rock and ore crushing operations around the world, Symons Cone 
wide range of sizes,forcapac- § Crushers are first choice of leading producers. 

ities to over 1500 tons per 

hour. Write for descriptive lit- 

erature. NORDBERG MFG. CO., Milwaukee 1, Wisconsin 


known throughout the world, 
©1961, N. M. CO. c-161 


ATLANTA + CLEVELAND ~« DALLAS + DULUTH + HOUSTON ~ KANSAS CITY + MINNEAPOLIS - NEW ORLEANS +- NEW YORK ~- ST. LOUIS 
SAN FRANCISCO + TAMPA + WASHINGTON + WICHITA, KAN. + TORONTO + VANCOUVER + JOHANNESBURG + LONDON ~ MEXICO, D. F. 
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Order directly from the publisher 
all books listed below except 
those marked @ @ @ The books 
so marked (@ @ @) can be pur- 
chased through AIME, usually 
at a discount. Address Irene 
K. Sharp, AIME Book Dept., 
345 E. 47 St., New York 17, N.Y. 


Canadian Mines Handbook 1961, 
Northern Miner Press Ltd., 116 Rich- 
mond St. West, Toronto 1, Canada, 
1961, 300 pp., $4 paperback, $5.00 
hardcover—This edition covers mines 
of all types including the space age 
metals—active and producing, profit- 
able and promising—the situation at 
the moment up to press time. It in- 
cludes location of head offices and 
mine offices of the companies listed 
as well as the officers and directors. 
Latest figures on earning and pro- 
duction along with holdings, ore re- 
serves, developments, locations, and 
histories are given. The most recent 
annual reports and quarterly state- 
ments are reviewed. The companies 
are listed alphabetically and by met- 
als. Also included are 24 pages of 
maps with producing areas shown in 
color.e ee 


Pipe Friction Manual, 3rd Edition, 
The Hydraulic Institute, 122 E. 42nd 
St., New York 17, N. Y., 1961, 90 pp., 
$2.00 U.S., $2.40 foreign—The mate- 
rial in this volume is an extension 
and rearrangement of the pipe fric- 
tion data contained in the previous 
edition and in an earlier publication 
called, Tentative Standards of the 
Hydraulic Institute—Pipe Friction. 
The data is based on the latest in- 
formation available and the form of 
the manual follows a pattern devel- 
oped as the result of numerous sug- 
gestions from users of the earlier 
publications. Containing formulli, fric- 
tion loss moduli, friction factor 
charts, roughness factor charts, vis- 
cosity tables and associated informa- 
tion, this manual provides a most 
complete and workable treatise on 
the subject. Wrought iron, steel, and 
cast iron pipe sizes from % in. nomi- 
nal to 84 in. LD. are covered. Also 
included are tables of resistant co- 
efficients for valves and fitting, 90 
degree bends, diffusers, and other 
fittings which include the latest 
available experimental data. @ @ e 


Regions, Resources, and Economic 
Growth by H.S. Perloff, E.S. Dunn, 
Jr., E. E. Lampard, and Richard F. 
Muth, The Johns Hopkins Press, 
Baltimore 18, Md., 1961, 760 pp., 
$12.00—Although the U.S. has en- 
joyed a continuing high rate of na- 
tional economic growth, some parts 
of the country have grown much 
faster than others and have drawn 
people, capital, and materials away 
from the rest of the nation. Mean- 
while, other areas seem fixed in vary- 
ing stages of stagnation and relative 
decline. Almost every locality is try- 
ing to improve its economy but much 
of this local effort to attract industry 
and raise income has been misdi- 
rected and will have little effect until 
it is based on a firm understanding 
of the large forces at work and the 
principles of their interaction. This 
book is a major step toward under- 
standing the causes and pattern of 
regional economic growth, with spe- 
cial attention to the role of natural 
resources in this development. The 
book was sponsored by Resources for 
the Future Inc. @ @ e 


The 1961 Engineering College Re- 
search Review, edited by Paul T. 
Bryant, American Society for Engi- 
neering Education, University of Il- 
linois, Urbana, 1961, $4.00—Ac- 
cording to this biennial review, over 
11,000 research projects are in prog- 
ress in 121 leading engineering col- 
leges throughout the U.S. and over 
180 million dollars have been spent 
on research projects during the cur- 
rent year. This survey of engineering 
college research gives complete titles 
for all projects under way in schools 
which hold ECHC membership, the 
number of persons engaged in re- 
search at each institution, and a sum- 
mary of their research policies. There 
is a complete index of research proj- 
ect subjects to help in the location of 
activities in similar fields at differ- 
ent institutions. 


American Society for Testing Mate- 
rials List of Publications, American 
Society for Testing Materials, 1916 
Race Street, Philadelphia 3, Pa., 1961, 
62 pp., free—This list of publications 
describes the symposiums, manuals, 
special publications, indexes, com- 
pilation of standards, charts, refer- 
ence photographs, and reports pub- 
lished by the Society through the 
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years. More than 300 items are de- 
scribed, 40 of which are new and 
have not been listed previously. @ e e 


Montana Mining Law by Koehler S. 
Stout, Montana Bureau of Mines 
and Geology, Room 203-B, Montana 
School of Mines, Butte Mont., Bull. 
22, 1961, $1.75—This publication in- 
cludes sections on lands subject to 
location, locating a claim on the 
public domain, patenting a mining 
claim, extralateral rights, leasing on 
federal and state land, mining or- 
ganizations and safety regulations. 
Special features are the inclusion of 
recent mining legislation and sec- 
tions of the Revised Codes of Mon- 
tana pertaining to mining. An ap- 
pendix contains sample legal forms 
of notice and certificates of lode and 
placer locations, notice of millsite 
location, affidavit of annual labor 
and improvements. 


Geologic Map of Pennsylvania, Bu- 
reau of Topographic and Geologic 
Survey, Department of Internal Af- 
fairs, 1960, $3.75—This full-color 
map is on a scale of 1:250,000, in two 
42 x 58-in. sheets, and may be or- 
dered either folded or rolled. Please 
place your order with: Division of 
Documents, 10th and Market Streets, 
Harrisburg, Pa., and make checks 
payable to the Commonwealth of 
Pennsylvania. 


Geologic Map of Washington, State 
Department of Conservation, 335 
General Administration Bldg., Olym- 
pia, Wash., 1961, $3.00—This new 
colored map is a revision of the 
earlier geologic map of the state 
that went out of print in 1956. It is 
the result of recent mapping by ge- 
ologists by the State Div. of Mines 
and Geology in cooperation with 
USGS, plus a painstaking compil- 
ation of information from all avail- 
able maps showing geology in Wash- 
ington. The map is on a scale of 
1:500,000, a sheet 51 x 76 in. and 
may be ordered either folded or 
rolled. 


Smoley’s Tables, C. K. Smoley’s & 
Sons Inc., P. O. Box 14, Chatauqua, 
N. Y., 1961, expanded and revised 
editions of a series of standard hand- 
books in use since 1901. They in- 
clude: Parallel Tables of Logarithms 
and Squares, 688 pp., $7.00; Parallel 


(Continued on page 1025) 


fmersl Bnfermsatien 
An rectory en Enginee E 
| 


HUNTING TO EXPLORE 
PAPAGOS RESERVATION 

The Department of the Interior 
has awarded Hunting Geophysical 
Services a three-year contract to 
conduct a mineral exploration pro- 
gram over the major portion of the 
Papagos Reservation in Arizona. 
This land comprises 4300 square 
miles southwest of Tucson between 
the Twin Buttes district to the east 
and the Ajo area to the west. 

The contract allows Hunting to 
explore all land except certain areas 
of the reservation which have been 
withdrawn at the request of the Bu- 
reau of Indian Affairs. The company 
will pay $20,000 to the Papagos Tribe 
as a cash bonus plus additional sums 
for rentals and royalties on any fu- 
ture leases. The maximum number 
of leases Hunting may take is 25, 
and each lease must be no smaller 
than 10 acres and no larger than 
2560 acres. 

Mr. Robert Stebbins, General Man- 
ager of Hunting’s New York office, 
informed MINING ENGINEERING that 
his company has completed arrange- 
ments to conduct the exploration on 
behalf of a joint venture group com- 
prised of individual investors. The 
program will include _ geological, 
geophysical and geochemical studies 
with the first field crews expected in 
the area early this fall. 


BRADEN’S RANCAGUA 
OPERATIONS EXPAND 


Braden Copper Co., Chile has 
started a $6 million project to in- 
crease productive capacity of the 
firm’s mine, miil and smelter facili- 
ties near Rancagua, 65 miles south- 
east of Santiago. 

By modifying and expanding fa- 
cilities, the crushing, concentrating, 
smelting and refining capacity is 
expected to increase to achieve an 
annual output of 191,200 tons of cop- 
per. Kaiser Engineers International 
will provide engineering, procure- 
ment and_ construction services 
throughout the program which will 
be completed by the end of the year. 


1960 PRODUCTION FIGURES 
FOR PENN. ANTHRACITE 


Production of Pennsylvania an- 
thracite totaled 18.8 million net tons 
in 1960, a decline of 9 pct from 1959, 
according to data submitted by pro- 
ducers to the U.S. Bureau of Mines. 
However, because of a proportion- 
ately greater decrease in shipments 
of the higher-priced sizes, the in- 
dustry’s revenue fell more abruptly 
than output. 

At the mine, 1960 production was 
valued at $147.1 million— down 15 
pet from 1959—and the average value 
per net ton dropped from $8.35 to 
$7.82, the lowest since 1947. The de- 
cline in output was primarily attrib- 
uted to curtailed demand in rail 
markets outside the region and a 
sharp drop in exports. Virtually all 
of the decrease occurred in under- 
ground production since the total 


produced from surface operations 
was about the same as in 1959. 
TVA PURCHASES 
HUGE COAL RESERVES 

The Tennessee Valley Authority, 
the coal industry’s biggest single 
customer, has exercised its option to 
buy mineral rights on 59,000 acres 
of coal land in southeastern Ken- 
tucky, and obtained an additional 
option for coal rights on 53,000 acres 
in Tennessee. The coal reserves were 
bought to help assure adequate 
long-range fuel supply in the eastern 
part of TVA’s system. TVA report- 
edly has no immediate intention of 
utilizing these reserves. 


KENNECOTT, USW SETTLE 
BUT ELECTRICIANS STRIKE 

Kennecott Copper Corp. finds it- 
self in harmony with the United 
Steel Workers while discord reigns 
in its dealings with electricians Local 
1081. Negotiations between Kenne- 
cott and the U.S.W. over pensions 
and job evaluation were successfully 
concluded on Aug. 17. A contract 
slated to expire June 30, 1962 pro- 
vides for a 10¢ hourly plus, economic 
package covering some 2400 workers 
in the company’s Utah and Arizona 
properties. 

But Kennecott has other problems. 
Electricians Local 1081 at the Bing- 
ham pit is striking after disagree- 
ment over a new contract. Pickets 
were set up at the pit while nego- 
tiations with the Federal Mediation 
and Conciliation Service left some 
30 unsolved issues as of Aug. 18. 
Main issues of the dispute revolve 
around the content of an economic 
package and job security. 


MERGER PLANNED BY 
CANADIAN MINING FIRMS 
Macassa Mines Ltd. and Bicroft 

Uranium Mines Ltd. are making 
plans for a merger. The name of the 
merged company would be Macassa 
Gold Mines Ltd. The share exchange 
ratio will be one share of the new 
company for each share of Macassa 
and one share for every five shares 
of Bicroft. The advantage of this 
merger would be that the new com- 
pany could use Bicroft’s pre-produc- 
tion and development costs and 
depreciation of the plant and equip- 
ment for tax deductions. 

INTERIOR DEPT. OFFERS 

EXPLORATION LOANS 

The Department of the Interior 
officially added gold, silver, iron ore, 
bismuth, sulfur and tellurium to the 


list of minerals for which explora- 
tion loans can be provided by the 
Office of Mineral Exploration. How- 
ever, the Department withdrew a 
previous proposal which provided 
that 75 pct instead of 50 pct govern- 
ment participation be allowed for 
a list of critical commodities, includ- 
ing beryllium, manganese, mercury 
and tin. 


SNYDER MINING 
CLOSES GODFREY MINE 


The economic problems of mining 
low-grade ore at the Godfrey iron 
mine near Chisholm, Minn., on the 
Mesabi Range have caught up with 
the Snyder Mining Co. The mine was 
scheduled to close on Aug. 26. 

A contributing reason for the shut- 
down was that competition from 
other sources of high-grade ore and 
pellets have greatly diminished mar- 
ket demand for the low-grade prod- 
uct from Godfrey. The Godfrey mine 
was operated for many years by the 
Oliver Mining Co. and was reopened 
by Snyder in 1957. The closing will 
affect some 160 employees. Snyder 
Mining Co. operates the Webb-Sell- 
ers mine in Hibbing, Minn., the 
Whiteside mine at Buhl, and has 
under lease an undeveloped taconite 
property near Butternut, Wis. 


BOL-INCA DREDGE 
SENT TO BOLIVIA 

Bol-Inca Mining Corp. has an- 
nounced completion of necessary fi- 
nancing to put a dredge on Bolivia’s 
Rio Kaka River and begin production 
of gold before November of this 
year. The first dredge was to be 
shipped by the end of July. 

The capacity of Bol-Inca’s first 
dredge will be about one million cu 
yd of gravel per year. Within one 
year the company plans to commis- 
sion on the Daka River a five mil- 
lion cu yd dredge, capable of far 
greater production, and a significant 
increase in the Bolivian government 
tax revenues in 1961. 

Bol-Inca’s operations in Bolivia 
are governed by a contract with the 
government which provides that the 
Bolivian Government will receive 
as a base tax, 5 pct of all gold pro- 
duced, plus an income tax of 5 to 31 
pet of gold produced, depending on 
the richness of the gravel dredged. 
Since dredging will begin on the rich- 
est known gravels, it is expected that 
tax receipts of the Bolivian Govern- 
ment will be in the upper range of 
the tax scale almost immediately. 
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KEYSTONE COAL PLANT 
MAKING ADDITIONS 


A major addition to the coal prep- 
aration plant is underway at the 
Keystone Mine of Eastern Gas and 
Fuel Associates, at Keystone, Mc- 
Dowell County, W. Va. Designed to 
improve the quality of both coarse 
and fine coal for coke-making pur- 
poses, the addition is scheduled for 
completion late this fall. 

The first phase, a heavy media 
washer which replaced a baum jig, 
went into operation early in July. 
The second phase, a heavy media cy- 
clone addition to the existing fine 
coal treating facilities, was sched- 
uled to go into operation around Au- 
gust 1. The new facility also will in- 
clude froth flotation cells with their 
associated filtering equipment, large 
concrete blending bins, and low head 
drain and rinse screens with cen- 
trifugal drying facilities. 


ALUMINUM CORPORATION 
FORMED IN BELGIUM 


A new corporation, Aluminium 
Europe (ALEUROPE), has been 
created in Brussels, Belgium under 
the joint sponsorship of the Société 
Générale de Belgique, a Belgian 
holding and investment concern, and 
Reynolds International, Inc. Alumi- 
nium Europe will construct a plant 
in Belgium for the fabrication of alu- 
minum products on a site still to be 
determined. 

The capital stock of the new corpo- 
ration will be divided equally be- 
tween the Belgian group and Amer- 
ican corporation. The Belgian group 
consists of the Société Générale de 


Belgique and three companies in 
which Société Générale has an in- 
terest, namely l'Union Financiére et 
Industrielle Liégoise, Société de 
Traction et d’Electricité and Cobeal. 


N.Y. STATE PREPARING 
GEOLOGICAL MAP 


The State Education Department 
of New York is compiling data for 
its first geological map to appear 
since 1901. All necessary information 
is expected to be obtained by Sept. 
15, and the map is scheduled to be 
available by early 1962. The map, 
covering the Niagara, Finger Lakes, 
Hudson-Mohawk, Adirondacks and 
lower Hudson area, will sell for an 
estimated $7.50. Production cost is 
expected to be about $40,000. 


VANADIUM CORP. SIGNS 
URANIUM CONTRACT 


The Atomic Energy Commission 
has signed a new contract with the 
Vanadium Corp. of America for the 
purchase of uranium concentrates to 
be produced by VCA’s uranium 
processing mill at Durango, Colo. 
The contract extends through Dec. 
31, 1966, replacing a contract set to 
expire on March 31, 1962. 

The contract provides that the 
U.S. Government will purchase a 
maximum of 2,306,000 Ibs of U,O., in 
concentrates derived from VCA-con- 
trolled mines valued at approx- 
imately $18,500,000. In addition, the 
contract provides for an increase in 
quantity to cover the purchase of 
the uranium derived from the treat- 
ment of eligible ore from independ- 
ent producers during this period. 


MONROVIA EXPANDS 
PIER FACILITIES 


The Free Port of Monrovia in Li- 
beria started construction July 29 on 
a major port improvement project to 
meet the needs of this West African 
Republic’s fast growing economic 
expansion and its growing exports 
of iron ore, rubber, latex and palm 
kernels. Construction of the $1,400,- 
000 pier by the Port Management Co. 
and Liberia Mining Co. is scheduled 
for completion in January 1962. 

This 855-ft long finger pier will be 
utilized by Liberia Mining Co. in 
shipping to world steel markets high- 
grade iron ore from rich deposits in 
the Bomi Hills mines 43 miles in- 
land. The pier will accommodate 
vessels of up to 34-ft draft and will 
provide a maximum loading capacity 
of about 2500 long tons of natural 
fines and concentrates per hour, or 
1690 long tons of lump per hour; it 
can be loaded from either side. 

This facility is part of a long-range 
expansion program by the Monrovia 
Port Management Co. acting for the 
Liberian government to keep pace 
with Liberia’s economic develop- 
ment. Two other piers are also under 
construction in this port: another ore 
pier to have been completed in Au- 
gust and a petroleum pier which is 
expected to be completed by No- 
vember of this year. 

The Free Port of Monrovia, first 
opened to commercial vessels in 
July 1948, was built originally by 
the U.S. Government under a $19 
million World War II Lend-Lease 
agreement reached with Liberia in 
December 1943. 


Scene at the one mile level shows, left to right: Morton LaTourrette, Mountain Con 
foreman; Calvin Gustafson, Larry Lammi, Morris Haninen, members of the shaft- 
sinking crew; John Suttie, Mountain Con superintendent; and John Hoffman, manager 
of Anaconda Co. mining operations. The mine has used two-stage hoisting since 1952. 
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MOUNTAIN CON MINE 
ONE MILE DOWN 


The Anaconda Co.’s Mountain Con 
mine made Butte mining history in 
mid-July when it reached a depth of 
one mile. The vertical shaft of the 
mine now extends from 6,081 ft at 
the surface to 801 ft above sea level 
at the bottom. 

The mile depth was reached 97 
years after prospectors first discov- 
ered gold in Butte, Mont. It was on 
July 12, 1864 that G. O. Humphreys 
and William Allison recorded the 
Missoula claim. 

The Mountain Con is one of Butte’s 
oldest mines. It was started about 
1876 as a silver producer, but great 
copper deposits were found not far 
below the silver. The mine was ac- 
quired by The Anaconda Co. in 1895, 
and by 1899 the shaft was down 2000 
ft, deepening at intervals in succeed- 
ing years. 

The Con mine which presently em- 
ploys about 600 men has been an im- 
portant producer of copper for many 
decades. Ore in its deep levels is 
practically the same quality as that 
found years ago closer to the surface. 
The recent shaft-sinking is part of 
Anaconda’s plan to prepare for min- 
ing of copper ore from deeper levels 
at Butte. 
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LARGE BERYL DEPOSITS 
UNCOVERED IN CANADA 


Chemalloy Minerals, Ltd., of To- 
ronto, has discovered huge deposits 
of previously unrevealed beryl ore, 
estimated as one of the largest and 
richest sources of beryllium, at its 
Bernic Lake mine in Manitoba. 

Initial arillings at Chemalloy’s 
mine properties at the Bernic Lake 
area reportedly have indicated the 
presence of a minimum of 600,000 
tons of beryl ore with beryliferous 
zones extending beyond the limits 
thus far explored, suggesting an even 
greater potential. Preliminary assays 
indicate that a ton of this beryl yields 
three lbs of beryllium oxide, repre- 
senting a probable initial produc- 
tion of 1,800,000 lbs of beryllium’s 
unit salt (BeO) from the zone al- 
ready outlined. 

Because of beryllium’s strength 
and resistance to high temperatures, 
it is being sought for aerospace, nu- 
clear and electronic applications by 
scientists of the West in their com- 
petition with Soviet rivals. Since 
North American mines produced 
only 508 tons of the world’s 11,100 
tons last year, the U.S. is challenged 
to find new sources of this metal in 
areas uninfluenced by Communist, 
neutralist or ultra-nationalist ideol- 
ogies. Today, American manufac- 
turers hesitate to invest in develop- 
ing new applications dependent on 
“risky” foreign sources of raw 
materials. 


Mine site at Bernic Lake. Beryl and pollucite ore dumps in foreground. Besides the 
newly discovered deposits of beryl, this area contains the world’s largest deposit of 
pollucite—the only known commercial supply in North America. Pollucite is the 
main source of cesium, the possible energy source for propelling ion rockets. 


PLANT CHRISTENED 
WITH COCONUT MILK 


An electric reduction furnace has 
been installed by Demag-Elektromet- 
allurgie in Rayagada, Orissa. The 
ferro-manganese plant was erected 
in the middle of the jungle about 93 
miles from the coast. The furnace, 
which reached its full capacity on 
schedule, has a connected load of 
7500 kva and produces 15,000 tons 
of 75 pct ferro-manganese. 

Commencement of production was 
celebrated in a rather curious fashion 
—the furnace was christened with 
coconut milk. 


GRATON TUNNEL 
CONTRACT AWARDED 


Cerro de Pasco Corp., the subsid- 
iary of Cerro Corp. operating in 
Peru, has awarded a contract to Mor- 
rison-Knudsen Co., Inc. for the driv- 
ing of the Graton Tunnel. The dual 
drainage tunnel project at the Casa- 
palca mine in the Peruvian Andes 
is one of the longest ever undertaken. 

The overall project, expected to 
cost about $8.4 million and requiring 
about five years to complete, will 
consist of two parallel tunnels—one 
for water drainage, the other for 
ventilation—each about ten by ten 
ft in cross section and each seven 
miles long. The tunnels will permit 
Cerro to mine extensive silver, lead 
and zine orebodies in the lower part 
of the Casapalca mine not now being 


worked because of underground 
flooding. 

The company plans to drive the 
tunnel from the portal site at Car- 
bonyacu, about 60 miles east of Lima 
in the Rimac River Valley, to a 
point below one of the principal 
shafts of the Casapalca mine. A ver- 
tical connection will then be com- 
pleted to link mine and tunnel. The 
project is expected to extend for 
many years the life of the Casapalca 
mine, which currently employs more 
than 900 men. 


ASARCO STRIKES SILVER 
AT GALENA 


A vein of silver ore has been un- 
covered in a heretofore little ex- 
plored zone of the Galena property 
in northern Idaho owned by Calla- 
han Mining Corp. and operated by 
American Smelting & Refining Co. 
An exploration drift at the 3200 ft 
level has revealed a downward exten- 
sion of the vein of high grade ore first 
disclosed in 1959 on the 3000 ft level. 

Work at the 3200 ft level has 
opened a little over 100 ft of the 
vein to date, showing silver content 
per ft of strike length substantially 
higher than the average content of 
silver vein developed in the existing 
workings to the southeast. Callahan’s 
Galena property consists of 1600 
acres, of which 1044 acres are leased 
to Asarco under long-term contract. 
The strike is located in this leased 
area. 
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CALGARY FIRM IN 
POTASH EXPLORATION 


Northwest Company, Ltd., a wholly 
owned subsidiary of Imperial Oil, 
Ltd., will carry out potash explora- 
tion in Saskatchewan's Findlater 
and Regina Beach-Lumsden areas. 
Two permits issued under the sub- 
surface mining regulations cover 
approximately 200,000 acres. 

Since methods have been found to 
control the water-bearing Blairmore 
formation located just beyond the 
rich potash beds in Saskatchewan, 
two firms are anticipating produc- 
tion there and several others are ex- 
pected to follow suit. 


FLINTKOTE TO BUILD 
CEMENT PIPE PLANT 


The Flintkote Co. has announced 
plans to start construction this sum- 
mer of a $10 million asbestos-ce- 
ment pipe plant in Ravenna, Ohio, 
15 miles west of Akron. This is the 
first of two planned by the company 
as a result of a licensing agreement 
between it and the Johns-Manville 
Corp. under which Flintkote was 
permitted to make asbestos-cement 
pipe heretofore marketed by Johns- 
Manville under the trade name, 
Transite. 

Flintkote products will be mer- 
chandised through its Orangeburg 
Manufacturing Division. The 186,000- 
sq ft facility will have a 46,000 ton 
annual capacity. 


= ; 


“DRY DREDGE’’ TAPS DESERT GOLD 


young Arizona _ corporation, 
United Placer Industries, Inc., is 
presently mining gold from arid des- 
ert placer deposits by a unique 
process. 

Placer gold can be recovered by 
either wet or dry processes, but out- 
side the laboratory it is commonly 
achieved by washing the gravels. 
The problem with dry separation is 
that even the low moisture content 
of deposits found in desert areas is 
sufficient to cause the tiny flake-gold 
particles to adhere to gangue. How- 
ever, a unique “dry land placer min- 
ing dredge” is at work on extensive 
dry placers in the San Domingo and 
Weaver areas about 50 miles north- 
west of Phoenix, Ariz. These prop- 
erties have been assayed at $1 billion 
by the U.S. Bureau of Mines. 

United Placer Industries, Inc. has 
just christened its first production 
model of the machine, “Geraldine” 
after Mrs. C. Geraldine Freund of 
Chicago, President of the company. 


The “dredge”, which stands 18 ft 
high, is mounted on a trailor-truck 
platform. Placer gravel is dumped 
into a huge hopper where the coarse 
material is stopped on the grizzly 
and the finer sizes elevated by con- 
veyor to the head end of the “dredge” 
unit. Graduated vibrating screens 
deliver two fractions, minus 10-mesh, 
and minus-%, plus 10-mesh, all 
coarser material being rejected. The 
screen product is lifted by drag con- 
veyor enclosed with a battery of bu- 
tane-fired infrared heating units. The 
heat releases moisture from the par- 
ticles which are evaporated by blow- 
ing with dry air. Moisture content is 
reduced from about eight pct to 
three or four pct. The dried sand is 
dropped onto six electro-static sep- 
arator tables. 

The separation is achieved by a 
blower which passes a continuous 
stream of air over the tables. The air 
partially fluidizes the bed of sand 
and the contained gold particles re- 


ceive an electrostatic charge which 
causes them to adhere to the table 
fabric. The tables are inclined and 
made up in stepped units (see photo 
below) with a riffle at the edge of 
each unit to retain the accumulating 
gold. The gold, said to be about 90 
to 95 pct pure, is then picked up by 
suction. 

“Geraldine” treats 50 to 75 cu yd 
per hr, is powered by a 60-kw port- 
able diesel generator, consumes 10 
to 12 gph of butane for the infrared 
heaters and is operated by a two-man 
crew. The process is said to treat 
gravel at a cost of approximately 
45 to 55¢ per cu yd. 

United Placer has patents pending 
on the process which was developed 
over a period of five years by Kelsey 
Boltz and Donald W. Wright who are 
now officers of the company. The 
firm has leases on 25,000 acres of 
placer claims which are said to con- 
tain one billion yds. Plans are being 
made to build larger units of 500 to 
1000 cu yd per hr capacities which 
the company expects will operate at 
lower cost (a cost of 25¢ per cu yd 
is anticipated). 

Operating a prototype unit at the 
property to test the gravels, the com- 
pany reports the gold content of the 
sands from 30¢ to $3.00 per yd. 


Electrostatic table surface shown here is 
cloth fabric. Air passed through cloth 
transmits electrostatic charge to gold par- 
ticles which accumulate behind riffles. 
Gangue sands pass off inclined surface. 


INCREASING INTEREST 
IN UTAH POTASH 


Following withdrawal of rich po- 
tash deposits near Moab, Utah from 
oil and gas leasing (see ENcI- 
NEERING, August, 1961, p. 947), sev- 
eral companies have reflected inter- 
est in the property in and around 
what is called the Seven-Mile area. 

Construction of a 3,000-ft deep 
shaft has started at Cane Creek, and 
plans for construction of an 8,000 tpd 
potash plant have been completed. 
The Texas Gulf Sulphur Co. is build- 
ing the plant, with an initial ex- 
penditure of about $25 million. In 
addition, the Denver & Rio Grande 
Western Railroad has started con- 
struction of a 36-mile industrial spur 
from the main rail line at Crescent 


Junction, Utah, to the mill site at 
Cane Creek via the Seven-Mile area. 

A further reflection of interest in 
the recently-opened potash lands is 
an agreement signed by Continental 
Oil Co. by which it will explore for 
potash on leases and permits held by 
Sawyer Petroleum Co. and associates. 
This involves some 8000 acres of po- 
tash permits and leases on the Cres- 
cent Graben structure located in 
Grand County, and surrounds the 
Defense Plant Discovery well drilled 
by the government in 1942. If test 
drilling shows promise, Continental 
will start large-scale production. 

Crescent Graben is located one 
mile west of Crescent Junction on 
the main line of Denver & Rio Grand 
Western Railroad and is some 30 
miles north of Cane Creek. 
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TWO MINING FIRMS MERGE 
IN NEW MEXICO URANIUM 


The Homestake Mining Co. and 
The Sabre-Pinon Corp. are planning 
to combine their uranium interests 
in New Mexico’s Ambrosia Lake 
district. The agreement is pending 
further negotiations concerning the 
status of limited partners and a pros- 
pective Atomic Energy Commission 
contract extending through 1966. 

Until the end of the AEC contract 
in 1966, Homestake will have a 35 
pet interest, Sabre-Pinon, 65 pct. At 
that time, Sabre-Pinon will pay 
Homestake an undisclosed amount 
at a reported 10 pct interest, and 
thus alter the ownership percentage 
to 25 pct for Homestake and 75 pct 
for Sabre-Pinon. 
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Tables of Slopes and Rises, 532 pp., 
$7.00; Segmental Functions, 436 pp., 
$6.00; Five Decimal Logarithmic 
Trigonometric Tables, 200 pp., hard- 
cover $2.00, paperbound $1.00; Three 
Combined Tables, 1124 pp., $12.00 
Combined Tables, 1425 pp., 
4 


Planning, Policy Making and Re- 
search Activities—U.S. Department 
of the Interior, Resources for the 
Future, 1775 Massachusetts Ave., 
N.W., Washington 6, D. C., 1961, 44 
pp., 50¢—This staff report, made at 
the request of Secretary of the In- 
terior Stewart L. Udall, deals solely 
with resources aspects of the De- 
partment’s work and is concerned 
primarily with the role of the Sec- 
retary and other presidentially ap- 
pointed officials in developing and 
coordinating research, planning and 
policy making. As background to 
the analysis, the report includes a 
brief survey of natural resources 
problems of the 1960's. 


U.S. BUREAU OF MINES 


Request free publications from: 
Publications Distribution Section 
U.S. Bureau of Mines 
4800 Forbes Ave., Pittsburgh 13, Pa. 


RI 5746 Determining the In-Place Support of 
Mine Roof with Rock Bolts, White Pine 
Copper Mine, Mich. 

RI 5747 Extraction of Zirconium from Ni- 
gerian High-Hafnium Concentrate. 

RI 5750 Beneficiating North Carolina Spodu- 
mene-Beryl Ores. 

RI 5765 Selective Flotation of Fine-Grained 
Lead-Zinc Sulfides from Idaho and Wash- 
ington. 

RI 5786 Experimental Extraction of Strategic 
Components From S-816 Alloy Scrap. 

RI 5787 Computed Compositions and Thermo- 
dynamic Properties of Deuterium-Air Flames. 
RI 5794 Cleaning Trails on Subbituminous 
Coal Containing Bentinitic Clay from Lewis 
and Thurston Counties, Wash. 

RI 5795 Electrowinning Molybdenum: Pre- 
liminary Studies. 

RI 5796 Titanium-Gadolinium Phase Diagram. 
RI 5797 Comparative Studies of Explosives 
in Marble. 

RI 5798 Effects of Polar Components of a 
Petroleum Distillate Fuel on Storage Stability. 
RI 5801 Reproducibility of Tritium Analysis 
of Organic Compounds Using a Liquid Scin- 
tillation Spectrometer. 


U.S. GEOLOGICAL SURVEY 


Order from: 
Superintendent of Documents 
ernment Printing Office 
Washington, D. C. 


Professional Paper 336 Kyanite, Sillimanite, 
and Andalusite Deposits of the Southeastern 
States. $1.25. 
P P 343 Geology and Ore Deposits of the 
Summitville District, San Juan Mountains, 
Colo. $2.00. 
P P 3873, Aerial Photographs in Geologic 
and Mapping, $2.00. 

P 400-A Geological Survey zemmeneh 1960 
Synopsis of Geologic Results, 

P 400-B Geological Survey i 1960 
Shoert Papers in the Geological Sciences, 


$4.25. 
Bull. 1081-C Geology of the Maddux Quad- 
rangle, Bearpaw Mountains, Blaine County, 


Mont., 60¢. 
1082-E Strategic Graphite, A Survey, 


Bull. 

$1.25. 

Bulletin 1085-A The Development of Botan- 
ical Methods of Prospecting for Uranium on 
the Colorado Plateau. $1.00. 

Bull. 1087-H Geology of the Clay Hills Area, 
San Juan County, Utah. 

Bull. 1089-A Geology cf the Alvord Moun- 
tain Quadrangle, San Bernardino County, 
Calif., $1.00. 
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on production shifts is greatly minimized by 
a complete awareness of the condition of all 
component parts and the ability to select, for 
change out, parts which are indicated as 
weak or potentially faulty. 

Selective maintenance allows the outside 
rebuild shop to keep ahead of the mine's 
demands by having a clear record of com- 
ponent part decline. Work may be scheduled 
to meet record-indicated potential needs. 
Engineering provides the evaluation and 
direction phases of selective maintenance. 
Records show the items needing attention 
and indicate the value of past and current 
revisions. 

Selective mai on the 
efforts of many individuals. “It develops a 
sense of awareness, a feeling of participation, 
which encourages a maintenance man 
exert the added effort to produce a unified 
plan. AIME-ASME Joint Solid Fuels Con- 
ference, Birmingham, Ala., October 1961. 
Preprint 61F 402. 


An Application of Digital Computers to 
Mining System Analysis by Robert W. Bou- 
man and Robert L. Frantz—A method of 
simulating a mining operation with a digital 
computer program for the purpose of op- 
timizing the mining system has been devised. 
A particular mining system is analyzed and 
the digital computer program needed for 
simulation are described. One of the variables 
in this mining system is varied and its 
effect on the cost of mining is predicted with 
the aid of the simulation programs. AIME- 
ASME Joint Solid Fuels Conference, Birming- 
ham, Ala., October 1961. 


Preduction of Aggregate from 
Washery Refuse by W. Myers, J. J. 
Pfeiffer, and A. A. ~ortinaaae paper 
presents the results of an investigation on 
preparing lightweight aggregate from coal 
washery refuse. Two samples of refuse con- 
taining about 40 and 55 pct combustible 
material, but having widely differing ash- 
fusion characteristics were pelletized and 
burned on a chain-grate stoker to produce 
a sintered material low in carbon content and 
of satisfactory size consist. 

The effects of air rate and distribution, 
stoker operating conditions, furnace wall tem- 
perature and moisture content of the refuse 
are discussed. The importance of controlling 
the particle size distribution of the material 
fed to the stoker is emphasized. The difficulties 
encountered during the study indicated that 
considerable development work on _ the 
pelletizing process would be required to ob- 
tain satisfactory results with some types of 
refuse. he use of preheated air or a 
fluxing agent to aid in sintering the more 
refractive mineral matter was considered. 
Data obtained during the investigation was 
used in designing and constructing a suc- 
cessful commercial plant for making aggre- 
gate from one of the types of refuse tested. 
AIME-ASME Joint Solid Fuels Conference, 
Birmingham, Ala., October 1961. Preprint 
61F403 


Remaining Coal Resources of a Part of the 
Southern Appalachian Field by Reynold Q. 
Shotts—From published sources on various 
bases, remaining recoverable reserves of bi- 
tuminous coal lying in beds 28 inches or 
more thick, and as of Jan. 1, 1958, have been 
calculated or adopted. For part of Alabama, 
selected Kentucky and Virginia counties and 
Tennessee the figures are also given on a 
county basis. The total quantity of coal, 
the proportion in beds 42 inches or thicker 
and the anticipated life of the reserves at 
1955-57 production rates, are discussed. The 
possible relation between production rate 
and size of reserve and the conservatism of 
the estimates are discussed. It is concluded 
that the area should contain reserves suffi- 
cient for about 200 years at 1955-57 rates 
of production. AIME-ASME Joint Solid 
Fuels Conference, Birmingham, Ala., Octo- 
ber 1961. Preprint 61F401. 
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Preparation of Coal for the Metallurgical 
Market by J. L. McQuade and C. B. Taylor— 
This is a new, unique and novel way to 
clean the Sewell seam of coal to eliminate 
degradation and prevent stream pollution. 
The plant uses deister tables and a Chance 
Cone but the new feature is a pneumatic 
sampler to remove dry coal from 48 mesh 
to 0. This pneumatic sampler also has a 
cleaning effect since it does not tend to pick 
up heavy particles of either slate or pyritic 
sulfur. Large horizontal filters are used to 
dry the coal ahead of a thermal dryer, which 
cuts down on degradation. AIME-ASME 
Joint Solid Fuels Conference, Birmingham, 
Ala., October 1961. Preprint 61F401. 
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Satisfied 
with your 
process 
efficiency 


save with 


Nuclear Gages for Process 
Measurement and Control! 


Obtain continuous, close 
limit control of: 


Raw mill slurry density 
Mass flow 


Clinker cooler level 
Wet or dry kiln feed 
Cyclone separator feed 
Silo and bin level 
Thickener under-flow 
Evaporator output 


Ohmart gage measures percent mois- 
ture. Density changes sensed cause 
actuation of contro! vaive. Gage has 
no moving parts—does not contact 
process material. 


EXCLUSIVE OHMART AD- 
VANTAGES: Ohmart gages have 
a precision and repeatability of 
+2% of full scale or better, with 
ranges as narrow as 0.025 s.g.u. 
(4°Be., 5°Tw., 10° API, 5% solids) 
available. Ohmart systems oper- 
ate with high signal-to-noise ra- 
tio; are unique in their stability 
and simplicity. Measuring cell has 
infinite life. Low-drift circuit re- 
quires only 5-minute semi-monthly 
standardization check. Rugged 
gage construction withstands se- 
vere atmospheric and mechanical 
conditions. Installation and main- 
tenance costs are low. Look to 
Ohmart to improve your process 
control. Performance to specifi- 
cation is guaranteed! Write for 
literature. 


THE OHMART CORPORATION 
2232 Bogen St., Cincinnati 22, Ohio 
Enaineering Reoresentatives in principal areas 
Circle No. 11 on the reader service card. 
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Slurry Pump 

The Kemlon Pump Model 150-7, 
made by Keystone Engineering Co. is 
a diaphragm-type unit specifically in- 
tended for handling corrosive slurries 
at pressures up to 3000 psi. This 
pump has a barrier diaphragm which 
separates all the working parts from 
the fluid handled, and it employs an 
actuating fluid between the piston 
and diaphragm without mechanical 
linkage of any kind. All surfaces of 
the pump which contract corrosive 
media are of Teflon and inert metals. 
The standard 25-hp Simplex Model 
sells for $2785. Circle No. 76. 
Transistorized Two-Way Radio 
General Electric’s Communication 
Products Department has introduced 
a new mobile two-way radio which is 
reportedly the first transistorized 
unit to provide dual frequency listen- 
ing through a common receiver, thus 
minimizing extra battery drain. The 
transmitter-receiver contains the 
“front-end” portion only of the sec- 
ond receiver. The RF amplifier and 
oscillator output of the second re- 
ceiver is connected to the first re- 
ceiver’s high IF amplifier input. This 
unit is especially applicable to such 
industries where there is need to 
listen to two separate intra-company 
dispatching systems utilizing differ- 
ent frequencies. Circle No. 77. 


Scalping Screen 

A single-deck scalping screen, de- 
signed by Allis-Chalmers, has a 
curved discharge end section to feed 
over-size stone, coal or ore directly 
into a crusher or breaker. Named 
“Ripl-Flo”, the 8x14-ft §floor- 
mounted, rubber air-spring sup- 
ported screen can process 1300 tph of 
8-in. x 0 run-of-mine coal. The screen 


shown above has 6-in. openings, 22%° 
slope and operates at % in. ampli- 
tude at a speed of 900 rpm. Circle 
No. 78. 


Strato-Tower 


The Equipment Division of Young 
Spring & Wire Corp. is marketing 
their Strato-Tower, a truck-mounted 
boom apparatus which can raise men 
and/or materials to high elevations. 
The D-type unit shown below is 
available in 35, 40, 45, 50, 60, 65 and 
101-ft sizes. Mounted on the back 
of the truck, it leaves the truck bed 
open for other types of equipment. 
All models are easily detached from 
the truck for parking or storage, or 
for use of the truck in other work. 
The D-type offers an option of out- 
riggers equipped with rubber wheels 
on units up to 65 ft high that enable 
movement of the tower while it is 
elevated. Two folding outriggers with 
a 14-ft span and steel pads are stand- 
ard on units up to 56 ft. Units over 


60 ft and all heavy duty models have 
three folding outriggers with an 18- 
ft span and steel pads as standard 
equipment. Circle No. 79. 


Mine Cave-In Detector 


A new type of safety indicator for 
use with tunnel roof anchor bolts to 
give indication of imminent mine 
cave-ins has been developed by Ladd 
& Little, Inc. When rock strata 
shifts, the tie bolts used for roof sup- 
port do not sag noticeably and thus 
give no warning as do timber beams 
and props. As a result, there is prac- 
tically no advance indication of 
dangerous stress conditions before 
the bolts actually break. The device 
offered is designed to give warning 
of dangerous stress on a mine tun- 
nel roof anchor bolt. This is done by 
use of a washer, a shoe and a two-ft 
long indicator flag of aluminum. 
When the flag droops because of un- 
due stress in the bolt, it is visually 
noticeable in the area so that action 
can be taken to shore up the roof or 
evacuate the tunnel. Circle No. 80. 
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Crusher For Wet Clay and Shale 
The Twin-Rotor impact crusher of- 
fered by the Pennsylvania Crusher 
Division of Bath Iron Works Corp. 
has been designed to eliminate plug- 
ging and caking which often occur in 
the fine reduction of wet and sticky 
materials. The machine has no cage 
bars or grates to plug, and wear 
liners are offset from the frame so 
that gas torches can be played into 
the spaces between liners and frame. 


Such heating of the liners prevents 
wet material from adhering to them, 
thus eliminating machine shutdown 
for scraping off caked matter. Circle 
No. 81. 


Water Level Safety Switch 

A water level safety switch designed 
to prevent pump damage due to in- 
sufficient liquid at the source, or 
when pump loses its prime, has 
been developed by U.S. Gauge Divi- 
sion, American Machine & Metals, 
Inc. This switch is suitable for in- 
stallations where bearings, packing 
glands and motor windings depend 
on pumped water for lubrication and 
cooling. This device senses liquid 
flow by measurement of discharge 
pressure and automatically shuts 
down system when water level gets 
too low. The safety switch mounts 
on the pump discharge line and is 
connected in series with the pump 
motor power supply. If after a pre- 
determined period of time, pump 
discharge is not at a specified pres- 
sure level, a microswitch electrically 
disconnects the pump motor, stop- 
ping the system. At frequent inter- 
vals, automatic cycling of the pump 
will be initiated until the required 
conditions are satisfied by the flow 
capacity of the system. Circle No. 82. 


Radiometric Assay System 

Electronic Association Ltd. has de- 
veloped an underground radiometric 
assay system designated EA-UA-1. 
The unit reportedly combines pre- 
cise counting, high sensitivity, ex- 
treme stability and large count ca- 
pacity necessary to make fast, accu- 
rate, on-the-spot assays possible. The 
unit can note very small and gradual 
changes in ore grade, and it is de- 
signed to eliminate confusing back- 
ground effects. Two measurements 
are possible: beta plus gamma count 
and a gamma count only. The de- 
tector head is designed to record the 
beta count coming from ore in the 
rock face located in front of the 
window of the head. Circle No. 83. 

(Continued on page 1029) 
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for more information 


>» ADVERTISED EQUIPMENT AND SERVICES 
> “PRODUCTS FOR MINE AND MILL” 
> “DATA FOR MINE AND MILL” 


mail reader service card 


ADVERTISEMENTS as well as items mentioned in “Products for Mine 

and Mill” and “Data for Mine and Mill” are especially numbered for 

your convenience. For additional information on all products, circle 

the appropriate numbers on the cards below . . . fill in requested 
information . . . mail card today! 


All information will be sent to you directly from each manufacturer. 


MINING ENGINEERING Not good after December 15, 1961 
Students should write direct to manufacturers. 
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14 15 

24 25 

34 35 

44 45 

54 55 

64 65 

74 75 

84 85 

95 
101 104 
114 
121 «+122 124 
131 134 
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“Products for Mine and Mill” 
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(Continued from page 1026) 
Rotary Rock Bit 


For blast-hole drilling in mines and 
quarries, the VQM three-cone rotary 
rock bit in 8% and 9-in. diam sizes 
has been developed by Varel Manu- 
facturing Co. The bit has been de- 
signed with larger bearings which 


allow increased weights when drill- 
ing harder sections. The teeth of 
these cones are almost square in 
shape, thus maintaining more cross- 
sectional area at the end of the tooth 
during its life time. Circle No. 84. 


Cutting Torch Oxygen Valve 

The Harris Calorific Co. has devel- 
oped a cutting oxygen valve (Model 
No. E-97-C) which provides unre- 
stricted full flow with a % turn. This 
valve will be included in the com- 
pany’s complete line of machine cut- 
ting torches. These valves are de- 
signed with a quadruple thread for 
fast action and smooth control of the 
oxygen cutting jet. Owners of Harris 
torches can order these valves for 
equipment conversion. Circle No. 85. 


Pneumatic Feeder 


National Air Vibrator Co. has an- 
nounced Model NFT 4-840 tubular 
pneumatic feeder which has a 8-in. 
diam tube, is 40 in. long and uses an 
air vibrator which consumes only 16 
cfm at 50 psi. Featuring a one-piece 
vibrator design with a silent vibrator 
piston as the only moving part, this 
feeder can be furnished in carbon 
steel, stainless or aluminum. A wide 
range of flow rates can be obtained 
by varying the air pressure range 
from 20 to 70 psi, thus varying the 
vibration rate. Circle No. 86. 


Water Sampler 


Princeton Division of Curtiss-Wright 
Corp. is now marketing their Aqua- 
tor, a water sampler which permits 
continuous monitoring of a water 
body. Composed of an adjustable 
float and a collecting chamber which 
is submerged in the water, the unit 
slowly collects water at a fixed rate 
(about two quarts in 24 hours). De- 
signed to give a more accurate proof 
of the absence or presence of indus- 
trial wastes, this unit eliminates 
the criticism of tests run on ran- 
dom samples of water. Circle No. 87. 


Crusher For Fibrous Pipe 


A crusher with special feeding mech- 
anism has been developed by Mc- 
Lanahan Corp. for reducing asbestos- 
cement pipe and other fibrous mate- 
rials. This modification of a standard 
single roll crusher was made to ac- 
commodate a wide range of sizes of 
pipe, from 3 in. to 16 in. in diam, and 
some as long as 13 ft with wall thick- 
nesses up to 2 in. This crusher is used 
as part of a closed circuit system 
which reduces imperfect pipe and 
discharges approximately 4x 6-in. 
pieces for further reduction in sec- 
ondary crushers. The unit has a mod- 
ified single roll crusher and a special 
feed chute to allow the pipe to slide 
into the crusher. According to the 
manufacturer, this crusher with 
modifications of the feed mechanism 
can be used for reducing other re- 
ject scrap materials in addition to 
fibrous pipe. Circle No. 88. 


Steep-Angled Mine Conveyor 

The Royal Adam Tanning and Belt 
Co. (Netherlands) has developed a 
cleated conveyor belt with angles 
ranging to at least 35° and up to 45°. 
This conveyor belt has been installed 
in a number of European coal mines, 
and the company is now introducing 


the belt to the American market for 
use in gravel and sand pits and coal 
mines. The belt has rubber cleats % 
in. high and % in. wide. These 
“Chevron” belts are available in 
widths of 16, 20, 24, 28, 32 and 48 in. 
Circle No. 89. 


Vibrating Grinding Mill 
Redesigned 

Redesign of its synchronized om 
drive vibrating grinding mill r 
easier maintenance has been an- 
nounced by Allis-Chalmers. Now 
available with 15, 36 and 42-in. 
chambers, the mill’s vibrating mech- 
anism has been relocated from the 
grinding chamber’s interior to posi- 
tions adjacent to the chamber, there- 
by eliminating the need for bearings 
within the chamber. The _ rear- 
rangement has resulted in improved 
wearing parts for increased user 
economy, simplicity and maintenance 
accessibility. This grinding mill is 
reportedly capable of out-producing 
a tumbling mill 15 to 30 times per 
unit volume. Circle No, 90. 


SEPTEMBER 1961, MINING ENGINEERING—1029 


Clay Breaker 


A clay breaker designed for continu- 
ous chopping of clay and ore feed in 
processing systems, has been intro- 
duced by McLanahan Corp. Con- 
structed to fit under a feed hopper, 
the clay breaker continuously re- 
ceives feed from the hopper and 
cleaves it between a series of mesh- 
ing paddles on each of two paddle 
shafts. The paddle action further 
keeps the feed agitated to provide a 
uniform flow of broken material 
from machine to conveyor. This ma- 
chine can be custom-built to almost 
any specifications. Circle No. 91. 


Transits 


To meet the requirements of engi- 
neers and surveyors who have ex- 
pressed a preference for working 
with upright images, Wild Heerbrugg 
Instruments, Inc. has made this fea- 
ture available on a number of its 
basic instruments. Both the T-1A op- 
tical repeating transit and T-16 opti- 
cal transit are offered with this fea- 
ture. To differentiate these from the 
internationally standard inverted 
image instruments, they have been 
designated as T-1AE and T-16E. Cir- 
cle No. 92. 


Adjustable Gantry 


A four-ton capacity gantry that folds 
compactly for convenient storage 
has been developed by B. E. Wallace 
Products Corp. The Magic-Pole Uni- 
versal gantry can be quickly dis- 
mantled by removing its caster 
frames, closing its telescoping legs 
and folding them against an I-beam 
It may also be lowered and narrowed 
for rolling under fire doors, into ele- 
vators and through tight aisles. The 
telescoping legs adjust separately to 
allow the gantry to be set up on dif- 
ferent levels, such as loading plat- 
forms and truck beds. Circle No. 93. 


Portable Vibrator 

The Cleveland Vibrator Co. has de- 
veloped a lightweight (70 lbs) vibra- 
tor for all applications which re- 
quire occasional vibration. Desig- 
nated LSKO-VG, this portable air- 
powered vibrator has a vise to attach 


it to concrete forms, foundry core 
boxes, bins or other objects up to 
four in. thick. This unit can develop 
a force of over 1000 lbs, and report- 
edly can operate on as little as 30 
psig of air. Both intensity and fre- 
quency of vibration can be regulated 
by adjusting the air supply to the 
vibrator. Circle No. 94. 
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DATA 


FOR MINE AND MILL 


SERVICE TO THE MINERALS IN- 
DUSTRY: Arthur D. Little, Inc. is 
inaugurating a service for the min- 
erals industry. This service will con- 
sist of two phases: field consulting 
and quarterly reports on the in- 
dustry. Under the field consulting 
service, the consulting firm will work 
with clients as specific problems 
arise and will provide advice on 
present or contemplated operations 
and processes, applications of new 
techniques, new developments in 
the minerals and metals markets 
and significant technical and eco- 
nomic aspects of the industry. The 
quarterly reports will discuss tech- 
nical, economic and marketing prob- 
lems in the industry. For further 
details write direct on company let- 
terhead for the booklet “Service to 
the Mining Industry.” Address: Ar- 
thur D. Little, Inc., 314 Battery St., 
San Francisco, Calif. 


(102) TORQUE CONVERTERS: A 
24-page bulletin, “Why a Torque 
Converter is Standard Equipment in 
the Eimco Tractor Unique Power 
Train,” has been issued by The 
Eimco Corp. The booklet defines the 
concept of torque and shows how a 
torque converter functions. A good 
number of comparisons are made 
between Eimco design and that of 
other manufacturers. Some of these 
include: the company’s Unidrive 
powershift transmission engineered 
for a single stage torque converter 
compared to conventional gear-shift 
drive; fuel consumption and eco- 
nomy figures; cost and operating 
data; and closed circuit hydraulic 
system versus fuel oil hydraulic 
systems. 


(103) AIR POLLUTION CONTROL: 
Modern techniques and equipment 
for air pollution control are pre- 
sented in a 12-page, illust¥ated bro- 
chure (Bulletin 500) published by 
Research-Cottrell, Inc. Recent in- 
stallations of gas cleaning equip- 
ment in oxygen steel plants, paper 
mills, electric utilities, cement and 
chemical plants are given. Research, 
laboratory, testing and service faci- 
lities available to customers are also 
listed and described. 


(104) DUST FILTER: An eight-page 
bulletin describing the RJ dust 
filter has been issued by The Day 
Co. Installations of the filter are pic- 
tured and described, and dimensions 
and specifications of single and mul- 
tiple units are given. 


(105) TELEPHONE-LOUD SPEAK- 
ER: For use in mines, factories, re- 
fineries, mills and other locations, a 
combination telephone and _ loud 
speaker is described and illustrated 
in a bulletin (No. 1600-1) available 
from Mine Safety Appliances Co. 
The transistorized Pager is self- 
contained and utilizes existing inter- 
plant or mine telephone lines. The 
unit is individually powered by two 
dry cell batteries that are employed 
only when the telephone-loud 
speaker is in use. Ten or more units 
can be installed on a single line. 


(106) VIBRATING SCREENS: Syn- 
tron Co. has published a 32-page 
bulletin on the company’s line of 
vibrating screens. Rotary vibrator 
screens, grizzly bar screens, screen- 
ing feeders, mechanical conveyor 
screens and pulsating magnet screens 
are illustrated and described in 
detail. 


(107) CUTTING EDGES AND END 
BITS: A 24-page catalog (212-A) 
covering cutting edges, end bits and 
router bits has been issued by Esco 
Corp. The publication includes ref- 
erence tables for all major makes 
of graders, dozers and scrapers, plus 
the company’s cutting hardware 
that is available for them. 


(108) LIQUID LOADERS: A 28-page 
catalog by OPW-Jordan illustrates 
and describes the basic types of 
liquid loaders available for loading 
or unloading bulk fluids. The bul- 
letin describes the seven basic types 
available: slide sleeve, long range, 
scissors arm with valve inboard or 
outboard, single arm, utility or bot- 
tom loading. Complete engineering 
and technical information is also 
provided. 


(109) RUST REMOVER: ACIGEL, 
a new type of rust remover com- 
posed of a multi-acid material 
which removes rust to bare metal by 
chemical action is described in a 
bulletin issued by Sloan Chemicals, 
Inc. This solution replaces such 
manual methods as_ wirebrushing, 
blast cleaning and flame cleaning. 


(101) CAREERS IN THE MIN- 
ERAL INDUSTRY: “Opportu- 
nities Unlimited”, a booklet de- 
signed to introduce high school 
and college students to the 
various careers available in the 
extractive industry, may now 
be obtained from the Society 
of Mining Engineers of AIME. 
Describing the various aspects 
of the industry, from explora- 
tion to mineral beneficiation, 
the booklet also discusses such 
subjects as secondary and col- 
lege training, selecting a col- 
lege, the cost of a college edu- 
cation, and the opportunities 
awaiting a new graduate in 
mineral engineering. 


(110) SLURRY SYSTEMS: The 
Qualicon series of liquid density 
gauges which provide continuous 
measurement of the density of a 
solution or slurry directly in a 
process pipe without contacting the 
material or moving parts, is des- 
cribed in a six-page bulletin by Nu- 
clear-Chicago Corp. These gauges 
reportedly increase operation ef- 
ficiency of many diversified proces- 
ses, decrease man-power and im- 
prove product quality through con- 
tinuous measurement for control of 
process variables. Applications in- 
clude: detection of pipe line inter- 
faces in the petroleum industry; con- 
trol of acid concentration in the 
chemical industry; and solids control 
of thickener underflow in the mining 
industry. 

(111) LIGHTWEIGHT SLUSHER: A 
slusher, developed for South African 
mining and now available in the U.S. 
and Canada, is described in a data 
sheet issued by International Ma- 
chinery Co. The Pillman_ slusher, 
featuring a multiple steel disc clutch, 
eliminates the use of external brake 
and clutch bands. The unit also 
features low weight and high rope 
pull per given hp. All-welded steel 
construction, case-hardened gears 
and the absence of external moving 
parts considerably reduce mainte- 
nance problems. 


(112) SOIL EXPLORATION KIT: A 
soil exploration kit which contains 
a variety of hand-operated soil 
sampling tools for use in recovering 
samples of most overburden materi- 
als from depths of 20 ft is illustrated 
in a data sheet issued by Penndrill 
Manufacturing Division, Pennsyl- 
vania Drilling Co. The equipment is 
supplied in a standard metal box or 
in a canvas tool roll. 
(Continued on page 1032) 


For more information about the Joint Meeting of the 
Industrial Minerals Divisions of CIM and SME 
being held in Ottawa, Ontario on October | to 3, 
fill in your name and address on Reader Service Card 
and circle No. 100. 
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OF HIGH-PERFORMANCE SCREENS 


Allis-Chalmers has it. And what does that mean to you? 
Assurance that you'll get THE screen to best help you 
cut processing costs and improve product flow. 

Consider the screen illustrated: A high tonnage 8’ 
x 16’ model XH ROM scalper. This husky type screen 
can handle almost unlimited feed sizes and tonnages. 
Looks capable and it is — as are all members of the 
A-C line. 


The dependable Low-Head horizontals have been 


solving screening problems for years. The others, Ripl- 
Flo, Aero-Vibe, the four bearing screens and the all 
new, modern heavy duty vibrating feeder, combine to 
fulfill any of your scalping, sizing, rinsing, washing, 
media drain and dewatering needs. 

Ask your A-C representative to help with your screen- 
ing requirements or write Allis-Chalmers, Industrial 
Equipment Division, Milwaukee 1, Wisconsin. -1537 
ROM, Low-Head, Aero-Vibe and Ripl-Flo are Allis-Chalmers trademarks. 


> 


(Continued from page 1030) 
(113) HOSE FITTINGS: Iron Mike, 
a new type of detachable, reusable 
fitting for high pressure hose as- 
semblies, is described in a bulletin 
by Aeroquip Corp. Designed espe- 
cially for industrial markets such as 
construction equipment and heavy 
automated machinery, the fitting is 
recommended for a wide range of 
high pressure hydraulic and pneu- 
matic applications as well as for 
fuel and lubrication systems. 


(114) ORAL RESUSCITATOR: 
Venti-Breather, a simple and eco- 
nomicai oral resuscitator that eli- 


minates mouth-to-mouth contact in -- 


rescue breathing, is illustrated and 
described in new literature avail- 
able from Mine Safety Appliances 
Co. The unit consists of a mouth- 
piece, breather tube, one-way valve 
and flexible face mask. 


(115) HORIZONTAL VIBRATORY 
SCREENS: An eight-page bulletin 
describing a line of horizontal vibra- 
tory screens and conveyors has been 
released by Comco Corp. The bul- 
letin illustrates the company’s true 
balanced-mass design and point-of- 
no-oscillation suspension with photos 
and drawings. A special section de- 
scribes the screen’s positive, self- 
adjusting eccentric drive. 


(116) CHAINS AND ATTACH- 
MENTS: An illustrative folder (DH- 
138), published by American Chain 
Division, American Chain & Cable 
Co., Inc., features the company’s 
winch line tail chain. This chain is 
an assembly of several links of 
either high-test or alloy chain with 
drop forged, alloy steel hook, heat 
treated for extra durability. The 
winch line tail chain provides a 
flexible member for the ends of wire 
rope lines such as winch lines, thus 
adding to the usefulness of wire 
rope in lifting, loading or skidding 
machinery or other heavy loads. 
Other chains are also described in 
the folder. 


(117) TRAILERS AND TRACTORS: 
A brochure prepared by Athey 
Products Corp. describes the firm’s 
new line of T-Line trailers. It shows 
how these trailers and tractors are 
able to reduce hauling costs per yard 
by providing bigger payloads, higher 
speeds and greater power. Six new 
T-Line trailers are described in the 
brochure, each designed and built 
for specific hauling jobs in the 
earthmoving, mining, quarry and 
coal hauling fields. 


PORPHYRY COPPERS by 
A. B. Parsons and ORE DE- 
POSITS OF THE WESTERN 
STATES, by W. Lindgren, two 
extremely popular volumes 
published by AIME, are now 
out of print. For informa- 
tion on possible new editions 
of these publications, see the 
Secretary’s Letter on page 1078. 


(118) DRY PROCESSING EQUIP- 
MENT: An eight-page bulletin of 
their dry processing equipment has 
been made available by Sturtevant 
Mill Co. The bulletin includes in- 
formation on crushers, grinders, 
pulverizers, micron-grinders, air 
classifiers, granulators, feeders, 
screens, elevators, conveyors and 
mechanical dens and excavators. 


(119) THICKENERS: A _ 24-page 
brochure (Bulletin No. 3002) de- 
scribes the complete line of Dorr- 
Oliver thickeners for chemical, 
metallurgical and industrial proces- 
sing. The brochure describes the 
standard sizes and specifications for 
the thickener designs and mech- 
anisms. Single and multiple com- 
partment thickeners having both 
center-drive and _ perimeter-drive 
rakes in a variety of configurations 
for unit operations in all the process 
industries are described. 


(120) MINE RESCUE EQUIPMENT: 
A self-contained oxygen breathing 
apparatus for rescue work, and a 
transistorized communication  sys- 
tem are described in a_ bulletin 
available from Mine Safety Ap- 
pliances Co. The two-hour breathing 
apparatus with a mouthpiece-type 
mask supplies respiratory protec- 
tion in poisonous or oxygen-deficient 
atmospheres. The unit features an 
oxygen admission valve that auto- 
matically meets the wearer’s exer- 
tion requirements, a positive pres- 
sure circulatory system, a Card- 
oxide absorbent and a one-piece, 
leakproof cooler and regenerator. 
The battery-powered portable com- 
munication system includes micro- 
phones, amplifiers, loudspeakers, 
500-ft reels of two-conductor wire 
and a two-conductor guide line. 


(121) SYNTRON CONDENSED 
CATALOG: A condensed catalog of 
vibratory materials handling equip- 
ment, vibrating parts handling 
equipment, mechanical shaft seals, 
paper joggers, portable power tools 
and power rectification equipment 
has been published by Syntron Co. 
Catalog No. 616 contains illustra- 
tions, descriptions, data and specifi- 
cations on all of the company’s 
products as well as a listing of Syn- 
tron representatives. 


“HOW TO SELECT INDUSTRIAL 
LOCOMOTIVES”: Issued by Ply- 
mouth Locomotive Works, this re- 
port is designed for all users and 
prospective users of industrial loco- 
motives who realize that timing, 
capacity and general efficiency of 
haulage equipment may determine 
the margin of profit of a partic- 
ular operation. Among the subjects 
treated are such basic locomotive se- 
lection factors as rail size, road beds, 
rail capacity and gauge. Such specific 
problems as grades, grade resist- 
ance, curves and curve resistance 
are explained. Typical examples, as 
well as simple tables, are used to 
clarify the more technical points. 
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(122) DRILLING RIGS: Bulletins 
LRD-2 and LRD-3 describing blast 
hole drilling rigs for holes from 242 to 
7% in. have been issued by Le Roi 
Division of Westinghouse Air Brake 
Co. These drilling rigs operate 
through a mechanical drive and can 
be truck, crawler or wheel-mounted. 
The LRD-3 is a top drive machine 
designed to drill to 100 ft; the lighter 
LRD-2 drills to 30 ft in a single pass 
with direct drive through the rotary 
table. 


(123) ELECTRONIC AIR CLEAN- 
ERS: A line of heavy-duty electronic 
air cleaners with push-button con- 
trol is described in Catalog 1435 
available from the Westinghouse 
Electric Corp. Featuring the com- 
pany’s PD Precipitron’ electronic 
air cleaners, sections of the booklet 
are devoted to the principles of elec- 
tronic air cleaning, construction fea- 
tures of the heavy-duty Precipi- 
tron with dual header washing, se- 
lection data and details on specific 
application arrangements. 


U.S. ENERGY PRODUCTION AND 
CONSUMPTION: “Energy Produc- 
tion and Consumption in the United 
States: an Analytical Study Based 
on 1954 Data,” a statistical study 
supported by the U.S. Bureau of 
Mines and Resources for the Future, 
Inc. has been published as “Report of 
Investigations 5821.” The 156-page 
report presents a set of detailed 
energy-flow tables including ll 
forms of energy. These tables trace, 
in conventional units and Btu’s, the 
origin and disposition of each en- 
ergy-bearing material in the U.S. in 
1954, within the framework of a uni- 
form and detailed accounting sys- 
tem. Write directly to Resources For 
the Future, Inc., 1775 Massachusetts 
Ave., Washington 6, D. C. 


New Films 


“What Kind of Pipe Should I Buy?” 
is the title of a film on polyethylene 
pipe released by Allied Chemical’s 
Plastics Division. The film answers 
common questions asked by persons 
interested in polyethylene for cold 
water piping. Sources of confusion 
on such matters as density, stand- 
ards, test, costs and safe materials 
are covered in understandable terms. 
The 14-minute film presents the 
story of polyethylene pipe as a con- 
versation between a consumer and 
a pipe authority. Write to: William 
A. Means, Product News Section, 
Allied Chemical Corp., 40 Rector 
St., New York 6, N. Y. 

The KW-Dart Truck Co. has pro- 
duced a 16mm film focusing atten- 
tion on the way their 55T truck’s 
triple-reduction planetary drive 
axles absorb road shock. The film is 
available to mining and construction 
companies upon request. Write on 
your firm’s letterhead to K-W Dart 
Truck Co., 1301 North Manchester 
Trafficway, Kansas City 20, Mo. 
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African lron Ore Generates International Bidding 


Huge resources of iron ore in Liberia and Guinea are receiving a great deal of 
attention from financial interests throughout the world. Two of these deposits, 
located in the Nimba mountain range, are already committed to developers 
through concession agreements. The orebodies in the Liberian and Guinea sec- 
tions of the Nimba Range each contain an estimated 250 million tons of ore. A 
third orebody, 60 miles long, known as Simandoa, is still uncommitted although 
bidding on this property has been going on for more than a year. The Simandoa 
deposit has an estimated reserve of 750 million tons. (News of Liberia’s expand- 
ing iron ore pier facilities in the port of Monrovia appears on page 1022). 


U.S. Firm Acquires Interest in Chilean Mining Co. 


Minerals & Chemicals Philipp Corp. has acquired a major interest in Compania 
Minera Santa Fe, a Chilean mining company which owns and operates large 
iron ore mines at several locations in Northern Chile. In addition to its devel- 
oped properties, the Santa Fe company has mineral rights which, upon further 
exploration, may prove to contain one of the largest ore reserves in the South 
American continent. The transaction also involves the acquisition of a major in- 
terest in the shipping company engaged in transporting iron ore from these 
mines to different parts of the world. 


Chile Plans To Demand U.S. Production Increase 


Enrique Serrano, Chile’s Minister of Mines, has made a proposal to his govern- 
ment’s legislature which would require U. S. mining interests in that country 
to increase production by 15% every three years and to refine in Chile at least 
90‘. of copper mined there. Presently, U. S. mining firms refine somewhat more 
than 50% of their combined Chilean copper output. Currently, three U. S. firms 
are planning expansion in Chile: Kennecott plans a $200 million expansion pro- 
gram at its Braden El Teniente property; Anaconda is planning a copper re- 
finery at Chanaral which would cost an estimated $15 million to $18 million; 
and Cerro Corp. has announced plans to develop the Rio Blanco orebody at an 
initial outlay of about $95 million. Whether Sr. Serrano’s proposal will have 
any adverse effect on these plans is not yet certain. The proposal will be ready 
for voting during the present session of the congress. Following shortly after 
the proposal was a legislative approval of a bill adding 5% to income taxes 
paid by U. S. mining interests in Chile. (See Drift, page 1049.) 


India Receives World Bank Loan To Increase Coal Production 


The World Bank has made a loan equivalent to $35 million to India to help the 
private coal mining industry expand production under the country’s third Five- 
Year Plan. Under the plan, India’s coal needs will rise to 80% above present out- 
put, from 54.6 million to 97 million tons in 1966. Private companies intend to 
expand existing facilities and open new mines to increase their annual produc- 
tion from 44 million to 61 million tons. The loan will give India the foreign ex- 
change required for importing equipment for this expansion, but it is expected 
that private companies will be able to provide the rupee financing for the $116 
million program. 
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USSR Negotiates with Chile for Small Mine Production 


Chile made mining news again recently when the Soviet Union and representa- 
tives of small and medium-sized mining companies in Chile were negotiating 
a five or six-year copper contract. The contract would call for a maximum 
of 60,000 tons of copper per year (60‘% semi-processed, 40% ingots) to be sold to 
Russia on a cash basis. No conclusion has been reached as yet. 


Standard Beryllium’s Mill to Boost Brazil’s Beryl Production 


Standard Beryllium Corp.’s $350,000 Boa Vista flotation mill, construction of 
which began in mid-August, is expected to greatly increase the company’s pro- 
duction of beryl in Brazil. The mill, which will use the Van Dornick process, will 
concentrate an estimated 100,000 tons of feed material annually to produce 2500 
tons of beryl ore. The ore to be milled assays about 2.5% beryl containing 12% BeO. 


World's Steel Production for First Half Declines Four Pct 


World steel production in the first half of 1961 totaled 182 million tons, repre- 
senting a 4% decline from the 189 million ton mark recorded in the correspond- 
ing period of a year ago. U. S. output for this period was 45 million tons, 16 mil- 
lion tons below the figure for the first half of 1960. The U.S. decline is attributed 
to the fact that early 1960 was the post-strike period of unusually high produc- 
tion. The USSR’s production was about 38.5 million tons, an increase of 9% or 
three million tons. 


U.S. Mining Firms Join Australian Co. in Iron Ore Exploration 


Two U.S. mining firms, Cyprus Mines Corp. and Utah Construction & Mining 
Co. have formed a joint venture with Consolidated Gold Fields (Australia) Pty.., 
Ltd. to explore for iron ore in Western Australia. The three firms have been 
granted permission by the Western Australian government to prospect over 308,- 
256 acres in the Ellarine Hills area where there are possibilities of substantial 
deposits of iron ore. The Ellarine Hills area is just east of Port Hedland, West- 
ern Australia. 


House Subcommittee Getting Industry's Views on Metals Imports 


The House Labor Subcommittee has begun hearings of the metals industry in 
regard to the effects of imports on national employment. During the first day 
of the hearing, several steel industry and labor spokesmen stated that imports 
need not be curbed. Subcommittee Chairman John H. Dent hopes to get steel 
and aluminum producers’ overall views concerning tariff increases on imports 
(although he states he is not necessarily advocating such an increase). Addi- 
tional hearings are scheduled for the copper and brass industries and possibly 
for the lead-zine industry to learn their opinions on increasing tariffs as they 
affect job protection. 


Iron Ore Inventory Shows Rise Over 1960 


Stockpiles of U. S. iron ore at furnace yards are much larger than they were one 
year ago. Total inventory at the end of June recorded 59,133,979 gross tons, 7.3 
million tons more than last year. June consumption of iron ore was 8,544,967 
tons while receipts were 11,301,667 tons. 
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between AMSCO and other hard rock track shoes 


There’s more than just a little difference between 
Amsco manganese steel hard rock track shoes and 
other brands. Amsco shoes are built to take the 
impact and abrasion of the hardest rock. 

H. E. Lowdermilk Construction Company, 
Englewood, Colorado, and Espanola, New Mexico, 
specializes in rock work where the going is rough 
and tough. Standard track shoes for one of their 
HD21’s wore out completely in as little as 270 
hours. Amsco 26” manganese steel track shoes 
were specified and 302 hours later wear was only 


AMERICAN MANGANESE STEEL DIVISION 
CHICAGO HEIGHTS, ILLINOIS 


Mr. Howard Neff, mechanical superintendent 
for Lowdermilk, can actually measure the differ- 
ence between the Amsco shoes and the ones they 
used to use. You will too, Just ask for Amsco 
shoes, available for all major makes of crawler 
tractors and in any special design you need. 

Amsco makes a complete line of cast tractor 
parts, including end bits, replaceable sprocket rims, 
grouser bars and welding electrodes for buildup, 
repair and hardfacing. 


Other plants in: 
Denver « Los Angeles « New Castle, Delaware 
Oakland, California « St. Louis 
IN CANADA: Joliette Stee! and Manitoba Stee! 
Foundry Divisions 
IN MEXICO: Amsco Mexicana, S.A. 


Circle No. 19 on the reader service cord. 
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Constant vacuum .. . year after year: Ro-Flo 
vacuum pumps with sliding-vane rotary de- 
sign eliminate operating losses inherent in 
reciprocating machines. Centrifugal force 
‘ keeps vanes in close contact with cylinder 
; walls, automatically compensating for wear. 
In addition, few moving parts required, re- 
duce wear, simplify maintenance. 


Which of these productive ideas could be working for you? 


A system that makes low-grade ore valuable. New motor controls that save space. Where could 
your company apply these? What about all the rest of the idea-filled products which result from 
the A-C “usefulness” concept of design? Have an application? Call your A-C representative for 
information. Or write Allis-Chalmers, Industrial Equipment Division, 906 S. 70th St., Milwaukee 1, Wis. 


Ro-Flo, Grate-Kiln, Superior, Hydroset, SpaceMaker and Pyro-Shield are Allis-Chalmers trademarks. A-1403 


For further information, circle the following numbers on the reader service card: 
‘i. 13, Ro-Flo; 14, SpoceMaker; 15, Pyro-Shield; 16, Grate-Kiln System; 17, Superior 
Gyratory Crusher; 18, Hydroset Control. 
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So low, two fit where one used to go: This new SpaceMaker control center 
is the first completely new 2- to 5-kv motor controller development in 
more than a decade. New compact two-high design can cut floor space 
requirements in half. Complete drawout construction makes it the safest, 
most easily accessible controller on the market. New flame-retardent, 
track-resistant Super Pyro-Shield insulation adds to reliability, reduces 
size and weight. And, the all-new roll-out contactor has been designed 
specifically to cut maintenance time and costs. 


a 


From low-grade ore . . . ideal blast furnace feed: Now process- 
ing 1000 Itpd of beneficiated, finely powdered concentrates 
from low-grade iron ore, the new Grate-Kiln system produces 
these iron-rich pellets. Easy to ship and ready to use as blast 
furnace charge, these pellets are also economically produced. 
Costs are kept low by a unique system of heat recovery and 
process control. 


peliets optimum sized: Installed as part of the first 
Grate-Kiln system used for iron ore processing, this specially- 
designed A-C vibrating screen ‘‘sizes” pellets from the Allis- 
Chalmers balling drum, permits only properly sized balls to 
pass to the system for heat processing. Years of experience 
in handling screening problems like this have resulted in a 
wide range of screen sizes and features. 


Y 


Rugged primary gyratory crusher: This 60-inch Superior 
gyratory crusher crushes tons of hard, abrasive ores daily — 
proof of its tough construction. But, in addition, this machine 
requires no downtime for resetting to compensate for mantie 
and concave wear. The Hydroset control, exclusive with A-C 
cone and gyratory crushers, permits instantaneous wear — 
compensating adjustment while in operation. 


A-C INDUSTRIAL EQUIPMENT DIVISION: motors, 
generators, controls, rectifiers, pumps, compressors, 
crushers, mills, screens, kilns, coolers, industrial 
systems. 


OTHER A-C PRODUCTS: thermal, hydro and atomic 
electrical generating equipment; switchgear, trans- 
formers, unit substations; tractors, earth-moving 
equipment, engines, lift trucks. 


ALLIS-CHALMERS 
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CUT THE 
HIGH COST 
‘OF SHOVEL 


Specify Anaconda all Butyl Shovel Cable 


This new shovel cable—the toughest in the industry—cuts 
shovel downtime. Months of torture testing throughout the 
country have proved it. 

It endured the rugged cold of the Mesabi and the punish- 
ing heat of Florida’s phosphate mines. 

It was twisted, kinked, soaked, crushed and run over. 

Its new Buty] jacket is the reason for this extra durability 
in the face of the effects of ozone and moisture and extreme 
physical punishment. 

It is especially compounded to combine flexibility at low 
temperatures with thermal stability at high temperatures. 

Here are other construction features which contribute to 
this cable’s unequalled service record: 


1. Anaconda’s rubber-core grounding conductors offer a 
cushioning effect which minimizes pinching and wire 
breaking and offers greater ground contact protection. 
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2. Special shielding—a combination of copper cross-braided 
with cotton—eliminates chafing (and makes splicing 
faster and easier too). 

3. Insulation is a special high-grade Butyl that withstands 
ozone, heat, and moisture. 

Check all the features of this job-proved new shovel cable 
—they add up to extra cable life, less downtime, and dollar 
savings. Contact Department EFL-1-PQ, Anaconda Wire 
and Cable Company, 25 Broadway, New York 4, N. Y. 

61255 


ASK THE MAN FROM 


ANACONDA 


ABOUT ALL-BUTYL SHOVEL CABLE 


Circle No. 20 on the reader service card. 
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631 HOPPER-LOADER 
pets: AND NEW EXCAVATOR 


£/IMCQ cxelvater 


™ 


For operations that need a larger machine than the 
famous Eimco 630 Excavator, Eimco now offers the new 631 
Excavator, with higher discharge, able to easily and fully load 


632 SIDE DUMP FRONT END 
longer and larger trucks. LOADER AND DOZER 


The Eimco 631 has greater power, with the air operated 
unit, for example, featuring the new Eimco 22 horsepower 
motors. Able to handle substantially greater tonnage as well 
as discharging into larger kibbles, tubs and dumpters. 


Standard discharge height is 8 feet, with headroom of 11’ 2”. 
Other discharge heights available. SAE bucket capacity is 
12% cu. feet. Minimum overall height is 6’ 5” and operating 


width is 5’ 854”. This all-steel machine weighs 13,000 pounds. 


For full specifications and data, ask for Bulletin L-1172. 


Every Eimco crawler-mounted 
dozer and excavator features inde- 
pendent power to each track for 
maximum maneuverability; solid, 
sound steel construction; ease of 


i “Advanced Engineering and control; safety and excellent sta- 
Export Office: 52 South NY Since 1884" 
Highlights of specifications are 
B 807 in Bulletin L-1057, 


For further in bs i] reader 
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AIME TRANSACTIONS (MINING) 
Volume 220, 1961 


As Transactions papers are accepted for the forthcoming volume, the titles and abstracts will be published in MINING 


ENGINEERING. The continuing list appe 


ars below. Watch for additional announcements which will be listed on the 


“Contents” and “SME Bulletin Board” pages in future issues. 


Anticipated Publication Date: December 1961 


TN 61B200 (Minerals Beneficiation) 
Contact Angle on Galena as a Func- 
tion of Oxygen Concentration by 
R. R. Beebe and C. E. Westly. 


60AU221 (Underground Mining) 
Roof Slope at Deflected Supports by 
Lawrence Adler. 


Analysis of a mine roof can be based on 
fixed-end beam behavior. The author here 
analyzes the effects of zero restraint at 
deflecting beam supports. Formulae are given 
for determining permissible support deflec- 
tions. 


59F85 (Coal) Coal Characteristics 
and Their Relationship to Combus- 
tion Techniques by T. S. Spicer. 


The relationship of coal characteristics to 
the principal types of firing equipment has 
been well known to the coal combustion en- 
gineer, but not familiar to purchasing agents, 
salesmen, consumers, and executives of coal- 
producing and consuming companies. This 
general survey is directed toward the latter 
audience. The characteristics of coals as de- 
termined by standard laboratory tests are 
discussed; the major types of combustion 
techniques reviewed; and characteristics and 
firing related. 


61B20 (Minerals Beneficiation) Flo- 
tation of North Carolina Spodumene- 
Beryl Ores by James S. Browning. 
For Abstract, see page 666, Mintnc Enc1- 
NEERING, July 1961. 
61B227 (Minerals’ Beneficiation) 
Density Chart for the Preparation 
of Heavy Liquids for Mineralogical 
Analysis by Charles B. Sclar and 
Alfred Weissberg. 
A graphical solution is presented for the 


equation 
(da — dm) 
(dm — dn) 
where v» is the volume of liquid “b” of 
density d» that must be added to liquid “a” 
of volume ve and density d» in order to ob- 


tain a heavy-liquid solution of preferred dens- 
ity d» for mineral fractionation. The equa- 
tion is valid only for pairs of liquids whose 
volumes are additive, but empirical density- 
composition data show that this condition is 
met over wide compositional ranges by all of 
the heavy solutions that are commonly used 
for mineralogical analysis. 

The chart is a nomograph which consists 
of two horizontal volume scales and a verti- 
cal density scale arranged so that one volume 
scale occurs on each side of the density scale. 
All the scales are linear. For two liquids of 
density ds and d», respectively, each volume 
scale has an independent level on the density 
scale, and the graphical solution for v» on 
the nomograph is obtained by construction of 
one straight line. The chart can be prepared 
easily to cover any density range with any 
desired accuracy by proper scale selection. 


60B219 (Minerals  Beneficiation) 
Size Distributions and Energy Con- 
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sumption in Wet and Dry Grinding 
by D. W. Fuerstenau and D. A. Sul- 
livan, Jr. 


In the experimental work for this compari- 
son of wet and dry grinding, it was found 
that the size distributions for wet grinding 
operations are characterized by a constant 
value of the distribution modulus, a; whereas, 
for dry grinding the distribution modulus 
decreases slightly with increased size reduc- 
tion. Wet grindability seems independent of 
the weight of material in the mill while dry 
grindability depends on weight. Experimental 
data and equations for each process are pre- 
sented for noncleavable isotropic material, 
for cleavable or material in which there is 
some form of internal stress, and for energy 
consumption. The equation 


Ep/Ew = Bk~ 


(where Ep and Ew are, respectively, energy 
for wet and dry grinding, k is the size 
modulus, and B and ¥y are constants) was 
found to give the ratio of energy. 


61B12 (Minerals Beneficiation) Ben- 
eficiation of Cement Raw Materi- 
als by Dwight-Lloyd Processes by 
Charles D. Thompson, Charles A. 
Czako, and Donald C. Violetta. 


The mechanics of the continuous sintering 
process are briefly reviewed and the applica- 
tion of this process for the beneficiation of 
principal minerals used in making cement is 
shown. Pilot plant tests using pyrobeneficia- 
tion techniques were conducted with mixures 
of limesone and shale in various ratios. Re- 
sults are illustrated and show the percentage 
removal of carbon, carbonates, sulfur, alka- 
lies and volatiles as a function of the lime- 
stone-shale ratio. Tests with varying qualities 
of solid fuels, added to mixtures containing 
limestone and shale in a 4 to 1 ratio, were 
made to attain optimum elimination of the 
volatile constituents. Experimental results 
show that 90 pct of these constituents were 
removed during the calcination § sintering 
process. The advantages of using the bene- 
ficiated material for making cement are dis- 
cussed with regard to preparing, handling, 
and clinkering operations. 

A sintering process for treating raw mate- 
rials or kiln waste products which contain 
high amounts of alkaline materials is de- 
scribed. Tests were performed with a high 
alkaline waste dust mixed in a 1 to 1 ratio 
with raw cement meal. The data from these 
tests and others using different halides for 
aiding alkali removal are evaluated by the 
alkali content of the cement clinker. Test 
results showed that the Dwight-Lloyd proc- 
ess could be applied with facility in benefici- 
ating raw materials for cement making. Sub- 
stantial quantities of deleterious volatile con- 
stituents were removed by calcining and sin- 
tering techniques. 


60F23 (Coal) Face Ventilation in 
Development with Continuous Min- 
ers by William Poundstone. 


The mining and ventilating system used 
in development work in the Pittsburgh Seam 
in northern West Virginia continues to be 
investigated at the Humphrey Mine, Christo- 
pher Coal Co. Seam conditions and nature of 
the accompanying methane gas are described. 
Type of equipment and the mining cycle are 
discussed and it is shown how they are well 
suited for very gaseous development work. 


NOTE: Copies of papers will NOT be available until after publication. 


Abstracts of the following papers appeared in 
previous issues: 


MINING 


59AU210 Blasting Theories and Seismic 
Waves. Part I: Resume of Recent Blasting 
Theories by A. W. Ruff. 

59AU109 Blasing Theories and Seismic 
Waves. Part II: Seismic Wave from Plaster 
and Drill-Hole Explosive Charges by A. W. 
Ruff. 

TN 60A214 Lined-Cavity Shaped Charge and 
Its Use as a Drilling Tool by C. F. Austin. 
60A0155 Portable Crusher for Open Pit and 
Quarry Operations by B. J. Kochanowsky. 
TN 60A0115 New Method for Determining 
the Tensile Strength of Rocks by N. E. Gros- 
venor. 


COAL 


60F106 Experimental Work in the Degasifi- 
cation of the Pittsburgh Coal Seam by Hori- 
zontal and Vertical Drilling by G R. Spindler 
and W.N. Poundstone. 

60F65 Daily Maintenance and Complete 
Overhaul of Continuous Miners by J. Mason. 
59F117 Investigation of Materials and Meth- 
ods of Construction Used for Stoppings in 
Coal Mine Ventilation Systems by C. T. Hol- 
land and W. J. Skewes. 

60F40 Tube-Furnace Method for Rapid De- 
termination of Sulfur in Coal by G. D. Coe 
and G. E. Keller. 


GEOLOGY 


G1I222 Magnetic Taconites of the Eastern 
Mesabi District, Minnesota by J. N. Gunder- 
sen and G. M. Schwartz. 


GEOPHYSICS 


60L83 Model Studies of an Apparatus for 
Electromagnetic Prospecting by H. E. Swan- 
son. 

GIL6 Relationship of Graphite in Soils to 
Graphite Zones by " Dennen and H. 
Linder. 


INDUSTRIAL MINERALS 


60H48 Some Beneficial Techniques Applicable 
to Mineral Fillers by D. R. Irving. 

61H41 Chemical and Metallurgical Lime- 
stone in Northern and Northeastern States 
and Ontario by K. K. Landes. 

60H46 Developments and Research in the 
Sawing of Slate by F. D. Hoyt and H. L. 
Hartman. 


MINERALS BENEFICIATION 
60B232 Fatty Acids as Flotation Collectors 
for Calcite by M. Buckenham and 
J. M. W. Mackenzie. 
TN 60B225 Heavy Media Grinding by H. J. 
Oberson and J. H. Brown. 
TN 60B213 Flotation of Cummingtonite by 
I. Iwasaki, S. R. B. Cooke, and H. S. Choi. 
60B103 Fracture and Comminution of Brittle 
Solids by J. J. Gilvarry and B. H. Bergstrom. 
TN 60B228 Size Distribution Resulting from 
the Comminution of Heterogeneous Materials 
by D. W. Fuerstenau. 
60B72 Recovery of Molybdenum by Liquid- 
Liquid Extraction from Uranium Mill Circuits 
by C. J. Lewis and J. E. House. 
60B5 Size Distribution Shift in Grinding by 
G. Agar and R. J. Charles. 
59B78 Flocculation—Key to More Economica! 
Solid-Liquid Separation by R. H. Oliver. 
60B102 Energy Aspects of Single Particle 
Crushing by B. H. Bergstrom, C. L. Sollen- 
berger, and W. Mitchell, Jr. 
59B239 Proposal for a Solomonic Settlement 
Between the Theories of Rittinger, Kick, and 
Bond by R. T. Hukki. 
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Looking for a way to save money safely? 


Then look at CFal Rock Bolts with 
the Pattin Shell — the truly modern 
form of roof, wall and back support 
to reduce both costs and accidents. 
Mine records have shown that CFal 
Rock Bolts with lagging of Realock 
Metallic Fabric mean savings of up to 
35% over conventional timbering. 
And CFal Rock Bolts provide 
greater safety because the double ex- 
pansion shell makes continuous contact 
along the entire length of the shell. 


For a variety of durable 
industrial products 


Circle No. 22 on the reader service card. 


This means that in any type of rock 
you get maximum anchorage and re- 
Sistance to load with minimum dis- 
placement of the shell. 

Put these two factors together and 
you’ve got a combination that’s hard 
to beat. Your nearby CFal sales office 
will be glad to give you complete de- 
tails on Rock Bolts—either Expansion 
Type with Pattin Shell or Slot and 
Wedge Type—and other CFal Mining 
Products. Call today. #300 


Other quality CFal Steel Products for basic industries 


Grinding Balls « Grinding Rods « Mine Rails and Accessories 
Realock Metallic Fabric « Industrial Screens + Wickwire Rope + Grader Blades 


MADE INUS A 


The Colorado Fuel and tron Corporation 
Denver + Oakiand - New York 
Sales offices in Key Cities 
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Now! A complete line 
of ATLAS COPCO rock drills 
with the original “Autoleg”! 


TIGER PUMA LION 


BBD 50 BBC 15 BBC 22 


fastest hitting in the line. Ideal general-purpose drill for fast, fast, dependable machine for 
for stoping and development easy drilling in all types “highballing”, long hole drilling 


work! of rock! and tunneling! 


ATLAS COPCO’S TIGER, PUMA, LION Comparison of the Tiger, Puma and Lion 
have all controls under one hand, au- sepeo escts sscas 
tomatic water flushing and original 6s 
“Autoleg” that retracts automatically 


Biows/min. 3050 2300 2000 
increasing footage per man-shift! 


Bore ins 3 23/4 23/4 


Stroke ins 13/4 25/32 23/4 


Sttlas Copco 


545 Fifth Avenue, New York 17, N.Y. 
610 Industrial Avenue 930 Brittan Avenue 


Paramus, New Jersey San Carlos, California 
COlfax 1-6800 LYtell 1-0375 
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meets your needs best? 


AR Heavy-Duty Compressors 


More air per horsepower than any compa- 
fable compressor! For continuous, full-load 
ration. “‘L"’ angle, 2-stage, double acting. 
later cooled. Standard models provide ~ 
to 3210 cfm free-air delivery at 100 psi 
only 76-590 hp required! (can be supplied 
for other working pressures on request.) 


AR-L Heavy-Duty Compressors 


Same basic construction as the AR Series, 
but provided with an air-cooled intercooler 
and air-cooled radiator for the cylinder water. 
Fan on compressor flywheel cools radiators. 
Perfect for arid areas or where difficult to 
bring in water. Both stationary and skid- 
mounted models available. 


ER-6 Heavy-Duty Compressors 


New! Fundamental improvements over con- 
ventional heavy-duty compressors reduce 
power requirements (18.3 hp/100 cfm at 
100 psi, full load); provide totally enclosed 
design; and save on floor space. Capacities 
to ae = standard instruments and 
safety devices. 


For further information, circle the following numbers on the 
40, —7 eS Short-Form Catalog; 41, AR Series; 42, Twin-Air Series; 43, CT 
Series; 44 


, ER-6 Series; 45, AR-L Series 


COPCO 


COMPRESSOR 


What’s your compressor requirement? Need an installation large 
enough to provide air for all your needs? Or would a small, com- 
pact unit for auxiliary operation solve your immediate problem? 
Either way—and for a wide range of applications between these 
extremes — Atlas Copco has the compressor for you! 


No matter which you choose, you'll get these proven advantages 
from Atlas Copco: 


(1) More air per horsepower —less power consumption than other 
comparable units! 


(2) Really low maintenance (one example — $3.10 after 10,000 
hours’ operation)! 


(3) Specifications are guaranteed free-air delivery — you get 
exactly what you order! 


Get all the facts now—and compare! The coupon below will bring 
you a free catalog. (No obligation, of course.) 


TWIN-AIR Rotary Screw Compressors 
Brand new! “Twin-Air’’ Compressors offer 
capacities from 6,900 to 19,400 cfm at work- 
ing pressures up to 115 psi. And, you get 
completely oil-free delivery of air or gas, 
since no lubrication is required — timing 
gears maintain small clearances between tion-free operation. Compact, rugged — 
ecision-mounted rotors, eliminating fric- for continuous, 24-hour trouble-free 
ion (and the necessity of oil) in compression service. Highly efficient; low on main- 
chamber. tenance costs. 


ATLAS COPCO 
Dept. ME-60-5, 545 Fifth Avenue, 
New York 17, N.Y. 
Gentlemen: 
Please send me Short-form catalog [) Detailed information on the___Series 


CT Air-Cooled Compressors 

Stationary, or skid-mounted compressors 
for use where air demand is between 50 
and 300 cfm. Totally air-cooled. Cylinder 
arrangement designed for smooth, vibra- 


Name 


Firm 


Address___ 


Copco 


610 Industria! Avenue 
Paramus, New Jersey 
COlfax 1-6800 


930 Brittan Avenue 
San Carlos, California 
LYtell 1-0375 
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Strong 

Tough 

Economical Steel 
Efficient 

Lasting 


HEFFIELD MO 


es 


has earned customer 

accepta nce Over a million tons of Sheffield Grinding Balls have proved 
that Moly-Cop quality will give you better grinding at lower cost. What’s behind this fine performance? 
Hardness, toughness and uniformity. Hardness to fight wear. Toughness to resist spalling and break- 


ing. And uniformity of fine grain structure right to the core. That’s why Moly-Cops keep their spherical 


shape longer, require fewer chargings and less down time, and save you money in the long run. Sheffield 


Plants: Houston, Kansas City, Tulsa. 


ARMCO Sheffield Division 
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New Series 100 Hammerdril 


chip size proves Hammerdril 
puts more bite in your bit 
because it cleans as it drills 


When it comes to chips, {him DigeBig ane a sure sign of economical drilling 
action, the kind that saves air, speé@S Grilling rate. With the Series 100 Hammerdril” 
air either drills or cleans. You can staft at once with this dependable bottom hole 
pneumatic impact tool on your present rig and 100 psi compressor. Simply adjust the 
Hammerdril with the proper positive choke to suit your compressor. Then dig in, using 
the Mission Hammerbit". The heavy tungsten-carbide inserts can be dressed in the field. 


Write for new bulletin. MIS Sim AE ERDRIE 


P. O. BOX 4209 + HOUSTON, TEXAS / OVER THIRTY YEARS OF DRILLING RESEARCH 


INSERT: Circle No. 28 on the reader service cord. > 
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For further information, circle the Cae numbers on the reader ser- 
vice card: 26, Hammerdril; 27, Hammerbit 
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AMERICAN CYANAMID COMPANY 
CYANANI YD EXPLOSIVES ANO MINING CHEMICALS DEPARTMENT 


BOUND BROOK, NEW JERSEY 


Explosives + Blasting Caps and Accessories + Biasting 
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Agents 


50 Years Ago... A Grape 


and a Glass of Champagne 
Showed the Principle of Chemical Flotation 


“An apocryphal tale . . . has it that the invention 
came at a banquet. Bored with the speeches and 
surfeited with champagne, one of the patentees 
dropped a grape he had been fingering into his 
recently replenished glass. Shortly his attention 
was caught by the repeated movements of the 
grape .. . slowly upward, stationary for a second 
at the surface and then downward more rapidly. 


Immediate cause was quickly localized as the 
champagne bubbles adhering to the grape where 


Once the underlying principle of chemical 
flotation was perceived, progress in its applica- 
tion was measured only by the development of 
suitable reagents. Bulk flotation of values from 
gangue expanded rapidly as rudimentary yet 
effective reagents quickly became available. But 
precise selective flotation waited upon countless 
hours of basic research and creative chemistry. 


it had been fingered and causing it to rise; loss of 
bubbles at the surface as they merged with the 
atmosphere, followed by sinking of the grape. 


By casting in a grape that had not been so 
handled, the minds of the inventors identified the 
fingering as the reason for the bubble adherence. 
Application of the phenomenon to the tailings piles 
at Broken Hill flashed full grown as a possibility”. 


Arthur F. Taggart in “Seventy-five Years of 
Progress in the Mineral Industry” 


Entering the reagent business during the 
infancy of true chemical flotation, Cyanamid 
has been privileged to make many notable con- 
tributions to the present art and science of 
treating complex ores. Cyanamid introduced 
AEROFLOAT® 15 and 25 Promoters in 1921... 
40 years ago...and has continued to bring 
highly effective reagents to the mining industry. 


Today millions of tons of ores are being treated 
with such well known Cyanamid Reagents as: 


AEROFLOAT Promoters—Liquid and Dry + AERO® Xanthates 
AEROFROTH® Frothers + AERO® Brand Cyanide + Sodium Cyanide 


Widely-used and extremely valuable when needed are: 


Cyanamid 400 Series Promoters 
for oxidized base-metal ores 


Cyanamid 600 Series Depressants 
for carbonaceous gangue 


Cyanamid 700 Series Fatty-Acid Promoters 


Cyanamid 800 Series Promoters 
for Oxide Minerals and Iron Ore 


AEROSOL® Surface Active Agents 
CYQUEST 40® Sequestering Agents 


AEROFLOC® Reagents and SUPERFLOC 16 Flocculant for powerful flocculation 


Currently, we supply some 45 Cyanamid Re- 
agents for metallic and non-metallic separations 
... by far the industry’s most complete line. 
Cyanamid delivers these reagents unfailingly 
throughout the mining world. An additional 


AM-9 Chemical Grout °* 


extra value received by users and prospective 
users of Cyanamid reagents are the services 
of Cyanamid Field Engineers backed by the 
Cyanamid Mining Chemicals Laboratory. Your 
inquiry is invited. 


Mining Chemicats 
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Prove your jobs 
—easiest uncouple 


On job after job, Gardner-Denver’s HI-LEED sectional rod proves 
itself. It always uncouples readily. It saves time coming out of the 
hole. You can save time adding new steel in drilling hole. You 
profit by all these HI-LEED advantages: 


Reduces steel breakage—less downtime due to losing steel and bit 
in hole. Fewer lost holes. Lowers cost of steel and bits. 


Prevents lost holes—because HI-LEED design keeps mating parts 
snug; rods won’t uncouple in the hole or while pulling out. 


Sends more impact to the bit—because rod and coupling threads are 
in close contact over a large total area; rod ends are held firmly 
together. 


Drills more footage per rod—because steel is carburized and shot- 
peened; wide-thread peak assures maximum wear. 


These outstanding features of HI-LEED steel can help save your 
profits. Test HI-LEED steel on your drilling jobs. Want more 
details? Ask your Gardner-Denver Rock Drill Specialist, or send 
for Bulletin HLDS-1. 


La EQUIPMENT TODAY FOR THE CHALLENGE OF TOMORROW 


GARDNER DENVER 


Since BO Gardner-Denver Company, Quincy, Illinois—Offices in principal U.S., Canadian and Mexican cities 
In Canada: Gardner-Denver Company (Canada), Ltd., 14 Curity Ave., Toronto 16, Ontario 
International: Gardner-Denver International Division, 233 Broadway, New York 7, N. Y. 


International Offices: Buenos Aires, Argentina; Artarmon, N. S. W. Australia; Brussels, 
Belgium; Rio de Janeiro, Brazil; Santiago, Chile; Barranquilla, Columbia; Lima, Peru; 
Ndola, N. Rhodesia; Salisbury, S. R burg, Transvaal. 


4 Circle No. 28 on reader service card. 
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OF THINGS 


as followed by J. V. Beall 


A special project is scheduled for this office over the Labor 

Day weekend. It hasn’t been given any name or code ap- 
propriate for enterprises of this magnitude. What it is, is that 
the movers are coming. They say we can go away on Friday 
before Labor Day and when we go to work on Tuesday it will 
be in the spanking new United Engineering Center on the 
United Nations Plaza. 

Sitting here looking out the windows at the hat manufactur- 
ing industry for close to the last time it is difficult to believe 
that when we next write this column we'll have the splendid 
view of the United Nations plaza and panorama of the East 
River. 

The engineering societies have occupied the present building 
since 1906. The building was constructed mostly on the dona- 
tion of Andrew Carnegie who gave $1,050,000. The Founder 
Societies bought the land. The $12 million United Engineering 
Center has been financed by 83,878 individual and corporate 
subscriptions. AIME raised over half a million dollars through 
some 9000 individual subscriptions from more than a quarter 
of its total membership. This is a monumental achievement; 
indicative of the solidarity and devotion of engineers to their 
profession. 

Most of us working here for the engineering societies have 
had little to do with the fund raising and development of the 
United Engineering Center. Most of this work has been done by 
volunteer members of the Founder Societies who have given 
unstintingly of their time and imagination. To be sure, the top 
executives of the Societies have been also deeply involved. In 
looking forward as we do to the advantages of the United En- 
gineering Center with its modern, efficient, and comfortable 
accommodations we do not lose sight of the overall implication 
of the transition. The United Engineering Center is a tangible 
expression of engineers everywhere of loyalty to their profes- 
sion, confidence in the future, and pride in their part in shaping 
the destiny of the Nation. 


t must have been quite a blow to Anaconda to hear Enrique 
| Serrano, Mining Minister of Chile, putting a plan to the legis- 
lature of forced expansion of copper mines. The El] Salvador 
mine is hardly warmed up and represents a big chunk of the 
$253 million that company has spent expanding copper mines 
in Chile in the last ten years. It was midsummer here and mid- 
winter in Santiago when the furor broke which had undertones 
of nationalization or expropriation of mines from responsible 
and influential Chileans. The entire problem from the Chilean 
standpoint is a package of need for better conditions for the 
population and fiscal stability. 

Chile is a great country for copper, iron and nitrate mining. 
Its sound in lumber and agriculture. Its in a class by itself for 
trout fishing, skiing, and just natural beauty. The population 
is energetic and amiable being with good Iberian base and 
European and Middle Eastern additives. German influence is 
pronounced. The Indians can’t be sneezed at either, their stock- 
in-trade being courage which is duly documented. 

However there is a tendency down there toward aristocracy. 
“You don’t pay people—you take care of them” type of think- 
ing. Most of the money is in this group. There are also the 
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smart small businessmen who can see a need and 
move into it with a manufacturing plant or service 
organization. But there isn’t enough distribution of 
money among this latter type. 

The copper companies have living standards for 
their workers which are not equaled elsewhere in 
the country, not even closely. They are the target 
or goal for all Chilean labor (but they want it 
closer to town or the green part of the country). 

After all the years of friendship and fruitful co- 
operation between Chile and the copper companies, 
its painful to see a government hang its progress 
on the vicissitudes of the copper market. When 
there is profit in expansion, the U.S. investor will 
back it; Chile cannot legislate a market for its 
copper. 

The industrial and business possibilities to give 
the people of Chile what they deserve exist. We 
don’t know what it takes to move capital into pro- 
ducing the equivalent of Scott’s tissue or freezing 
for export the delectable congrio but this is the line 
our friends should follow. A good miner keeps 
stulled up till the timber set is in and the lagging 
overhead. Chile should follow his example and not 
knock out the big stull—copper, which it needs. 


o those who have sons studying engineering and 

to our Student Associates comes a thoughtful 
word from the AIME Board of Directors regarding 
engineer licensing. Apparently the outlook for the 
future is toward expanded licensing of engineers, 
closer coordination between the State Boards of 
Engineering Examiners, and improved status for 
the engineer. As a preparatory step toward final 
licensing, students are urged to take engineer-in- 
training examinations upon graduation from col- 
lege. The successful candidate wins “Engineer-in- 
Training” certification. Following some years of 
experience he may take a second examination, if 
he passes he becomes a licensed professional en- 
gineer. 

Some states will offer examinations which permit 
the candidate to qualify in his chosen field of geo- 
logical, mining, metallurgical, or petroleum engi- 
neering. Whether a specialized examination is of- 
fered or not it is best to take the examination on 
engineering fundamentals shortly after graduation 
when a minimum of boning up will be needed. It 
is also noted that there is a greater degree of re- 
ciprocity between states in licensing matters where 
the candidate has been qualified by examination 
rather than under an “eminence” clause. 

A good way of securing information is to talk to 
a member of your State Registration Board. The 
Secretary of the National Councils of State Boards 
of Engineering Examiners, P. O. Drawer 752, Clem- 
son, S. C., can supply the address of the member 
state boards. 


e must pass along the latest Melvinism re- 
WY seived in a letter to Jack Fox from John H., 
whom you know is General Manager of the Penn- 
sylvania Drilling Co. “I think you fellows are do- 
ing a great job with MINING ENGINEERING, particu- 
larly with the covers. The two tone job on Jim 
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Gray in March was fine but your own profile on 
the April issue (cover) is out of this world. Con- 
gratulations. P.S. Who is the steno in the red dress 
standing between you and the camera?” 


n browsing through that excellent daily news- 

paper, American Metal Market, we came across 
the latest in interesting switches under the caption 
“Soviet Industrial Labs Outbid by Universities.” 
AMM’s article is taken from USSR’s Ekonemiches- 
kaya Gazeta which declares that industrial research 
laboratories in the Soviet have a difficult time hir- 
ing scientists and technologists because they are 
outbid by the universities for this class of person- 
nel. In fact the Universities pay three or four times 
more than research organizations can afford. The 
Russian paper bemoans this situation and offers a 
plea for better cooperation between the competing 
parties. 

There seems to be a considerable amount of 
translating going on of Russian literature these 
days which is all to the good. Among other items 
of interest is one describing a new automated as- 
sembly line for chisel-type drill bits. It is a new 
installation at the Krasnolutsk Machine Construc- 
tion Works which has increased production twelve 
times by replacing hand-operated vertical milling 
machines and welders with automated machining 
and heat treating line. The plant is a major pro- 
ducer of mining tools. 

Paul T. Allsman and James E. Hill in their last 
“Review of Mining Technology” for the U.S. 
Bureau of Mines report the delivery by a Swedish 
company of the world’s largest mining hoist. The 
49-ton hoist drum will lift 50 tons skip loads at 33 
fps from a depth of 3000 ft. 


acific Gas and Electric Co.’s Geysers Plant which 
M operates unattended on geothermal steam is 
America’s first economic unit. The plant generates 
12,500 kw at 60,000 volts which is fed into the 
PG&E system. 

The steam is tapped by four wells which are 
drilled down to depths ranging between 500 and 
700 feet and deliver 240,000 lbs of steam per hour 
at 100 psi. Because of entrained rock particles and 
the corrosive quality of the slightly superheated 
steam, special precautions are necessary. Centrifu- 
gal cleaners are used to remove the rock particles 
and stainless steel is used in the turbine and other 
pipe and machinery with which the steam comes in 
contact. Power plant components are not compli- 
cated. The steam travels through a 20-in. pipeline 
about one quarter of a mile to drive the turbo- 
generator. Steam is condensed in a _ barometric 
condenser. A tower is used to cool the circulating 
water for the condenser. 

The Geysers have been known for over a hun- 
dred years and the hot springs, fumaroles, and 
steam vents brought .tourists to the area. The near 
surface magma creates steam from inherent water 
and in addition surface water is vaporized by the 
hot rocks. There has been no visible diminution in 
estimated vapor production since the phenomenon 
has been under study. 


¢ 
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WHY IT COSTS LESS 


TO OWN A CAT GRADER 


Most motor graders look pretty much 
alike, no matter who makes them. 
They handle similar jobs, too, and it 
isn’t always easy to see any big differ- 
ence in the way they handle them. In 
fact, the manufacturer’s suggested 
prices usually are not greatly different 
for machines of nearly equal specifi- 
cations—regardless of the “deal” that 
may be offered a buyer. But used 
motor graders vary considerably in 
price. Why? 


The Buyer Determines Price 


A used machine is priced at what the 
buyer is willing to pay . . . it’s a meas- 
ure of what he thinks is left in a ma- 
chine. So, with used equipment, the 
buyer sets the price. This is clearly 
demonstrated at used equipment auc- 
tions. A check of auction prices 
throughout the country shows, for ex- 
ample, that the Cat No. 12 Motor 
Grader brings substantially higher 
prices than comparable machines of 
other makes—as much as 80% more. 
(Only machines of the same age, same 
condition and with similar attach- 
ments were compared.) What makes 
a Cat Motor Grader more desirable 
than other makes ? 


A Feature That Affects Cost 


Any machine is desirable if it is known 
to be dependable. This reputation can 


Circle No. 30 on the reader service card. 


only be the result of true quality de- 
sign and quality construction. The 
Cat oil clutch is a good example. It 
was designed and is built to give long, 
trouble-free life. But, how well does it 
do it? Let’s examine the records of 
just one Caterpillar Dealer who has 
161 oil clutch-equipped motor graders 
in his territory. His records show that 
in four years he has sold only $24.38 
worth of parts for motor grader oil 
clutches! One machine in his terri- 
tory went 2524 service meter hours 
without any work on the clutch. Many 
users report 2000 hours of service 
before the first adjustment. In 1000 
hours of operation only about .0025 
inch of wear can be expected—less 
than the thickness of a human hair. 
And, since all parts are constantly 
bathed in oil there is no need for lu- 
brication maintenance. Less wear, less 
attention mean not only lower total 
repair costs but more time on the job 
... less down time. Of course, the oil 
clutch is just one example of many 
quality features in Cat Graders. 


A Look at Total Cost Records 


The cost records of private owners and 
governmental bodies show which 
machines cost less. For example, an 
Indiana county keeps individual cost 
records on their six motor graders, 14 
trucks, three loaders and five tractors. 


Their records showed that a year-old 
No. 12 needed only a set of head gas- 
kets and two spark plugs with $25 
labor, while two newer graders of an- 
other make needed major engine re- 
pairs, new clutches and side shift link- 
age. One town in New Hampshire re- 
ports that in over 20,000 hours, their 
No. 12 has never had a breakdown 
that held up work more than three 
hours. Operating costs—24¢ per hour 
exclusive of fuel, oil and operator. 
Comparing a Cat No. 12 to another 
make (after 3144 years’ service), the 
records of an Arkansas county showed 
a saving of $2478.57 in parts and la- 
bor for their No. 12. 


What's in It for You 
Others have proved that Cat Motor 


Graders cost less in the long run be- 
cause they are built better in the be- 
ginning. Your Caterpillar Dealer has 
additional facts and figures on low- 
cost operation of Cat Graders in your 
area. Ask him for free Cost Record 
Books so that you can keep individual 
machine records on your equipment. 
Prove to yourself that it costs less to 
own a Cat Grader. 


Caterpillar Tractor Co., 
General Offices, Peoria, Ill., U.S.A. 


CATERPILLAR 


Caterpiliar and Cat are Registered Trademarks of Caterpiliar Tractor Co. 
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IRON ORE: 
THE 


t must be evident to almost everyone by now that 
| a massive transformation is occurring in our iron 
ore economy. Its equal has been seen only once before 
in the entire history of the North American steel 
industry, and not even once before within the 
personal memory of anyone now engaged in it. The 
lone precedent was the beginning of ore shipments 
from the Mesabi Range in October, 1892, which was 
before anyone still short of normal retirement age 
had been born. No younger observer, in the steel 
industry or in any other, has ever known anything 
else than that the Lake Superior region—in which 
the Mesabi is the giant—has supplied all but a 
small fraction of total North American blast furnace 
ore for the use of three generations of steelmakers. 

Directly or indirectly, it was the discovery of the 
Mesabi which created most of the prime and satellite 
companies that have since come to prominence in 
the various ore-consuming phases, and it was the 
same discovery that had broader effects on the en- 
tire spectrum of their technologies than any other 
single event that has ever happened since, although 
the advent of byproduct coke is a close runnerup. 
It affected every sector of the national economy and 
was a keystone in making our standard of living 
what it is today. 

Now, almost as suddenly, the same thing is hap- 
pening all over again for the first time in three 
generations—not all in one place but certainly on 
an equally magnificent scale. As before, the ores 
now coming into use were scarcely known to exist 
15 years earlier, but like them, these new ores are 
indisputably able to meet U.S. requirements for 
many years to come. Apart from sheer size, they 
are capable of yielding an average shipping product 
approximately one-fifth higher in iron tenor than 
the historic standard. 

Tables I, II and III show sources, tonnages and 
grades. Anyone may split hairs over the 1970 figures, 
but not those of 1960 which are the recorded ac- 
tuality, nor of 1965 for which the enormous capital 
investments required have already been committed. 


E. H. ROSE, Member of SME, is Chief Beneficiation Engineer, 
Koppers Company, Inc., Pittsburgh, Pa. 
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It is the spectacular improvement in chemical 
quality which necessarily denotes the impact upon 
all areas of use technology, given the basic circum- 
stance that the ore reserves required to sustain this 
grade have already been proved. 

Thus quality combines with quantity to under- 
score the statement that no one now active in the 
steel industry has witnessed a transformation of this 
magnitude within his professional lifetime. This is 
particularly apparent when looking over the record 
of grade in past years. In no single year from 1910 
to 1958, according to the American Iron Ore Associa- 
tion, did the average grade of all iron ore used in 
North American blast furnaces exceed 52% Fe nat- 
ural, with the merest whisker of an exception in the 
two depression years of 1921 and 1932. Such is the 
about-face that in the near future anything under 
60% Fe will face competition previously unkown. 
The tables make it clear that a grade of over 
60% Fe can be maintained for years to come, even 
at the highest annual consumption rate yet ex- 
perienced in North America, and with Golden Rule 
deference to the exploding needs and wants of the 
rest of the world. 

The swiftness of the change can be inferred from 
the fact that the earliest of the new properties did 
not come into commercial production until 1954. 
Seen in perspective, the ore discoveries, though 
widely dispersed, may be regarded as a single 
drama, like the acts and scenes in a Shakespearean 
play. The technical press has chronicled the in- 
dividual events: the discovery of Cerro Bolivar in 
Venezuela on April 4, 1947 (the only major ore 
discovery since the California gold rush to be 
dated to the day) but from which commercial 
shipments did not reach the United States until 
1954; the Labrador Trough, with direct shipping ore 
also first moving in 1954 without early appreciation 
of its fabulous reserves of benefication grade from 
which 20 million annual tons of 65% Fe concentrate 
are scheduled by 1965; exploitation of the Minne- 
sota magnetic taconites with multi-million ton pro- 
duction beginning in 1956; Ontario, only now be- 
ginning to add surprising muscle of its own; Peru, 


| 
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by 
E. H. ROSE 


Brazil, and Chile adding multicolored pins to the 
hemispheric map; even Wyoming, Missouri, and 
Nevada beginning to light up where iron ore was 
not supposed to be; and finally Liberia, Sierra 
Leone, Mauretania, India, and other parts of the 
overseas world making iron ore headlines in bolder 
type each year. 

Such were the events of ore discovery in the 
sense of finding it. Neither its discovery nor its 
economic utilization would have been possible but 
for the outright revolution which was occurring 
simultaneously in the technologies of logistics and 
materials handling, not to mention the earth sci- 
ences and especially the airborne magnetometer. 
There has been drama in the way that science, tech- 
nology, and raw fortitude have tempered the 
Canadian and Siberian sub-Arctic in the habita- 
tional if not in the Fahrenheit sense; in the seaways 
where outsized gulps of global ore move by ships; 
and in the skills of beneficiation people everywhere 
changing the concept of what is ore, what ought 
to be ore, and what ore ought to be. Even the 
taxation oracles have begun to recognize the facts 
of life are not what they used to be, except in the 
sense that ore never did grow on trees—the Christ- 
mas kind or otherwise—and never will. 

In terms of geographic source and overall chemi- 
cal grade of ore, the period now receding might be 
called the Era of Constancy, although the silica con- 
tent was slowly edging upward. Not only did the 
hemispheric economy grow solidly 
upon it, but so did the habit of 
looking upon iron ore as one of 
the eternal verities. “What,” three 
generations have shrugged, “could 
be more routine than iron ore? It 
always comes down lakes and all 
I have to do is look in the tables 
to see what I am going to get 
next year—or ten years from now, for that matter.” 

The iron ore events of this decade are a matter 
of swiftly moving record, some of them undeniably 
heroic. In general, they are well enough known to 
the blast furance operator, but from his comforta- 
ble seat in the stands he has been prone to look 
upon them as a spectator sport. Indeed, Owen R. 
Rice, who is to blast furnaces about what Ed Davis 
is to taconite, has recently pointed this out, some- 
what ruefully. Suddenly, the agglomeration engi- 
neer and the blast furnace operator find themselves 
as the starting pitcher and catcher in the second 
game of an unexpected double-header. It all may 
be a spectator sport, but no longer so for them. 

The statistical scoreboard of the first game is set 
up as Tables I and II. Each is divided into three 
categories: (a) capacity actually installed since 
1953 and now in production; (b) under construc- 
tion or definitely planned to be in production by 
1965; (c) trade press predictions by 1970. 

This scoreboard is presented as the take-off point 
to reconnoiter what the new ore supply situation 
means to the several technologies of ore use. In 
terms of everything made of steel or in any way 
depending upon the quantity or quality of iron ore 
available, the Era of Constancy is within a single 
decade notching up to a higher plateau. 

Over a billion dollars has been invested in the 
various taconite-type projects (not in Minnesota 
alone) which are now producing 20 miilion tons per 


year of 65% Fe pellets. Counting the exploration 
and development money, another billion has actu- 
ally been committed in Quebec-Labrador for the 
production of another 20 million tons of concen- 
trate of even better grade in three separate projects 
all scheduled for production by 1965 or earlier. 
Capital commitments already made or signified will 
bring in another 20 million annual tons of equally 
high-grade direct shipping ore from overseas. 

Including other miscellaneous sources, all this 
adds up to the 86,650,000 annual tons shown for 
1965, all of it plus 60% Fe and record low silica. 
In gross tons, without allowance for better grade, 
this is the equivalent of almost exactly two-thirds 
of all iron ore used for all purposes in the U.S. and 
Canada in the peak years of 1953 or 1957. 

It would have been redundant to include data on 
ore reserves in Tables I and II, though the figures 
are available. In the mining business, capital in- 
vestment actually made or committed is the sharp- 
est possible criterion of ore reserves. 


THE AGGLOMERATION OUTLOOK 


Sintering was not even invented until 1906, and 
not applied to iron ore until 1908. Today the total 
North American ferrous sinter capacity is 65 to 70 
million net tons annually. In round numbers, the 
capital cost of a modern sinter plant is $10 per an- 
nual ton. 

The bulk of Lake Superior iron 
ore has always been direct-ship- 
ping. First record of commercial 
washing or beneficiation, exclusive 
of mere crushing or screening, 
dates from 1907 which coincides 
with the beginning of sintering. 

By 1957, the total of all ship- 
ments of upgraded iron ore in the 


Us. and Canada (washed, jigged, heavy media, 


magnetic, flotation, agglomerates, etc.) had reached 
47 million gross tons, a phenomenal increase but 
still less than half the total U.S. and Canadian ship- 
ments of 118 million tons in that year. 

Until perhaps 1940, when the pressures of World 
War II began to hurt, all agglomeration was looked 
upon as a necessary evil, which is to say, an expe- 
dient to permit use of minus %-in. fines which 
otherwise took wing in the blast furnace, especially 
on inexorably increasing wind rates. Practically 
all agglomeration of fines was by the sintering 
process. About this time, the real virtues of sinter 
were finally recognized. 

The hounds of progress were soon off in full cry. 
Within the decade, the All-Sinter School was born 
of the doctrine that even coarse ore should be 
crushed and sintered “whether it needs it or not” 
for the sake of better and more uniform physical 
structure, with a bonus for expelling volatiles. By 
1953, full-dress blast furnace tests had been run 
which proved the new school to be thumpingly 
right in its prospectus. Hot metal production per 
furnace-day climbed steeply while coke rates 
dropped. New sintering plants sprang up, some of 
them at the very furnace plants where old line 
operators had been adamant in their belief that a 
blast furnace could “never” operate at higher than 
25% sinter burden. 


An historic turning point was reached in 1956 
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when the first taconite came to market in the form 
of pellets made by a radically new process. By 
1958, it had become clear that such pellets had 
many virtues in the biast furnace, some of them 
new and unheralded. Hardly anyone paused to 
ponder that the pelletizing process was launched 
on a concentrate made from an ore requiring a 
200-mesh grind for liberation and in which the iron 
mineral was almost entirely magnetite. 

By the end of 1959, annual pellet production 
from these new and history-making iron ore con- 
centrators had reached 18 million tons, all of it 
(with one exception) from fine magnetite. These 
pellets performed so well in the blast furnace that 
the conclusion-jumpers quickly reached a soul- 
satisfying judgment: even if the mining people 
finally should reach the bottom of the direct-ship- 
ping barrel and everything thereafter had to be 
concentrate from fine-ground beneficiation grade 
iron ore, there would never be a crisis 
in the agglomeration business that pel- 
letizing could not take in stride. Hardly 
had the words been said when a surprise 
shook the agglomeration business to its 
very foundations. 

It occurred in 1958 when the Labrador 
Trough showed its true colors. At the 
Duluth Symposium of that year, A. E. 

Moss, then chief geologist of the Iron 

Ore Company of Canada, ad-libbed an aside to his 
paper: “If we had known four years ago what we 
know now, we would have started off on a beneficia- 
tion basis in the first place.” True to his confession, 
Labrador concentrate production will reach 20 mil- 
lion tons annually by 1965 and Table II duly nota- 
rizes his testimony in hindsight. 

It was no responsibility of his that the Labrador 
ore was sO much more granular than Minnesota 
taconite that most of it liberated cleanly at 20 mesh 
instead of 200 or that the iron mineral was hema- 
tite instead of magnetite. Off-hand these two differ- 
ences might seem minor, but their combined 
effect on pelletizing was devastating. The heirs of 
Davis, the father of pelletizing, found themselves 
in roughly the same quandary as Messrs. Dwight 
and Lloyd might have experienced when they 
started baking “sinter cake” in 1906, if somebody 
had sneaked up and put rocks in their dough and 
turned the heat off the oven at the same time. A 


flash-back to the early development of the pellet- 
izing process will make this clear: 

Despite the scorn of the faithless and/or well- 
fed, Davis and his associates began in 1915 to seek 
means of utilizing low-grade taconite, against the 
inevitable day they rightly foresaw when Mesabi’s 
cupboard would indeed be bare. Being in their 
right minds, they began on the eastern end of the 
Range where the iron mineral is in the form of 
magnetite and hence much easier to beneficiate be- 
cause of its ready response to direct magnetic 
separation. 

When their researches resulted in minus 200- 
mesh concentrate (because that is the way the Lord 
made the ore they were working with), they real- 
ized that their beneficiation effort would be fruit- 
less without one more step because material so 
impalpable could not be sintered in the conven- 
tional sense by any then-known means. 

In this unique howdy-do, the inven- 
tion of pelletizing was mothered by 
necessity. That their pellets should be- 
have in a superior manner in the blast 
furnace was a dividend these pioneers 
may have anticipated but vindication 
was still years away. 

In modern pelletizing, the finely 
divided concentrate is mixed with a 
critically optimum amount of free 

moisture (about 10%) and a percent or so of 
a plasticizer, usually bentonite clay. When this 
mixture is discharged by conveyor or mechanical 
feeder upon an inclined and moving surface, such 
as an open-end revolving drum, and tumbled at 
appropriate speed, the mixture nucleates into “seed 
pellets” which grow in a manner often likened to 
that of a snowball rolling downhill over moist 
snow. By choice of moisture content, slope and 
speed of surface, balls may be “grown” to selected 
sizes. The diameter of pellets now preferred by 
blast furnace operators is 3 to % in. 

The screen oversize in the form of dough-balls 
must have enough “green strength” to be conveyed 
to the hardening process. Sufficient heat is applied 
to cause intergrain growth and/or recrystallization. 
This temperature may be a little below that of 
conventional sintering, but not much. The indu- 
rated pellets must have enough physical strength 
not only to withstand degradation during transpor- 


Table |. Summary of 60-69% Fe Direct Shipping Ore Imported by U.S. from Overseas Sources* 


Thousands Long Tons Per Year 


Actual 
Source 


Algeria 
British West Africa 
Tunisia 


Liberia 
Sweden 


South America 


Brazil 

Chile 

Peru 

Venezuela—Cerro Bolivar 
1 Pao 


Total—South America 
Grand Total 
* Includes open hearth lump. 


Expected Possible 1965 Grade 


“1970 % Fe % S10. 
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| 
200 140 — 
120 — — — — 
: | | 0 900 1200 4000 6000 67.0 4.0 
2050 1200 200 200 200 
700 1000 1700 7000 10,000 68.0 
2000 2000 4000 6000 8000 62.0 
1600 3000 4000 6000 60.5 
ii _ 7150 13,000 15,000 18,000 64.0 
% — 3500 3500 3500 3500 68.0 
2700 15,250 25,200 35,500 45,500 
5570 17,510 26,600 39,700 51,700 65.0 2.9 : : 


_ Table I. Summary of New Sources of High Grade Concentrate (Plus 60% Fe), v. S. and Canada 


Thousands Dry Basis 
Year of First Leong Tons 


Lecation Production Per Year Fe % 


CAPACITY NOW INSTALLED 


Extaca (U.S. Steel Experimental) Minn. 1953 600 62.0 
Reserve Mining Company Minn. 1955 5000 62.5 
Cleveland-Cliffs Humboldt Mich. 1955 300 63.5 
Cleveland-Cliffs Republic Mich. 1955 600 63.5 
Marmarton (Bethlehem) Ont. 1955 500 64.8 
International Nickel Ont. 1957 150 68.0 
Erie Mining Company Minn. 1958 8000 62.5 
Hilton (Stelco) Que. 1958 300 67.0 
Bethlehem Cornwall pellets Pa. 1958 1500 63.0 
Low Phos Iron Co. (Hanna) Ont. 1959 550 62.0 
Groveland (Hanna) Mich. 1959 700 60.0 
Total 18,200 63.0 82 


UNDER CONSTRUCTION OR DEFINITELY PLANNED BY 1965 


Lac Jeannine (U. S. Steel) Que. 1961 8000 66.0 
Republic Increase Mich. 1961 600 63.5 
Meramac (Bethlehem) Mo. 1962 2000 64.0 
Atlantic City (U. S. Steel) Wyo. 1962 1000 65.0 
Humboldt Increase Mich. 1962 300 63.5 
Carol Lake (Hanna) Que. 1963 66.0 
Wabush (Pickands Mather) Que. 1963 6000 66.0 
International Nickel Increase Ont. 1964 850 68.0 
Reserve Mining Increase Minn. 1962 4000 62.5 


28,750 65.3 5.0 
TRADE PRESS PREDICTIONS BY 1970(Finance and Market Permitting; Sufficient Reserves Already Proved; Concentrating Tests Completed) 


Total 


Taconite and Jasper Concentrate in Ad- U. S. Upper Prior to 

dition to Above* Great Lakes 1970 13,300 62.0 
Anaconda Ont. 1965 2000 65.0 
Normanville (J. & L., Cleveland-Cliffs) Que. 1965 2000 65.0 
Noranda Que. 1965 100 68.0 
Minerals Engineering Mont. 1965 200 65.0 
Agenda (Detroit Steel) Wis. 1965 500 65.0 
Labrador M. & E. (Timmins) Que. 1965 4000 68.0 
Rio Tinto Ont. 1966 1000 66.0 
Can-Fer Ont. 1966 1000 65.0 
Jalore (J. & L.) Ont. 1968 1000 65.0 
Albanel (Cleveland-Cliffs) Que. 1968 3000 66.0 
Southern Pacific Railway Nev. 1968 1000 66.0 
St. Joseph (Steep Rock) Ont. 1970 3000 65.0 
Ungava Iron (Cyrus Eaton) Labr. 1970 5000 65.0 
Great Whale (Little Long Lac) Labr. 1970 2000 66.8 
Woodward Iron Company N. J. 1970 1000 68.0 

Total 40,100 64.5 6.0 


* From U. S. Tariff Commission Report, March, 1959; specific locations not stated. 


RECAPITULATION 
Now Installed 18,200 63.0 
Under Construction or Definitely Planned 28,750 67.0 
Possible Between 1965-1970 40,100 64.5 


| cow 


Total 87,050 64.5 


NOTE: The above does not include old-established and conventional sources of high gates concentrate such as the Adirondacks, Penney! 
vania, New Jersey, and Tennessee Copper, now totalling about 3 million annual tons at 64% 


Table III. Expected Analysis High Grade Concentrates and Ores 
(Dry Basis) 


Property % Fe % SiO» % AlLOs Rice Ratio* % CaO % MgO % Mn 


Concentrate (in Production) 


Reserve Mining 62.48 9.0 0.54 6.55 0.50 0.65 0.22 ? ? 
Cleve. Cliffs 63.66 8.98 0.05 0.005 0.035 
Erie 62.8 7.0 0.5 8.3 

Marmarton 64.85 4.0 0.5 13.0 

Hilton 67.08 1.84 0.36 30.4 0.44 0.53 0.08 0.005 
Int. Nickel 68.0 1.5 0.65 32.0 0.25 0.30 0.05 0.01 0.003 
Bethlehem Grace 63.0 49 0.5 8.6 0.05 0.047 

Low Phos Iron 60.06 7.42 0.45 7.7 0.71 0.02 0.02 
Tenn. Copper 68.0 1.5 0.3 37.6 


Concentrate (by 1965) 


Quebec Cartier 66.19 4.6 0.32 13.20 0.02 0.03 0.02 0.005 0.03 
Carol Lake 66.0 4.75 0.30 13.10 

Wabush 66.50 4. 0.30 15.50 

Meramac 64.0 

Atlantic City 65.0 


Concentrate (Possible by 1970) 
All 


Overseas Direct Shipping Ores ( 


-67 


Present or Future) 


Cerro Bolivar 63.75 0.74 1.06 35.4 0.29 0.26 0.02 0.03 0.088 
Bethlehem, Venezuela 68.0 0.30 1.90 30.8 0.05 0.03 0.03 
P Marcona, Peru 60.5 70 1.5 7.1 12 1.0 0.17 0.055 
Liberia 63.0 3.0 0.7 17.0 0.04 0.07 
Brazil 68.5 0.43 0.51 72.8 0.07 0.036 


* Rice Ratio is: ——_—__—____—_- 
plus AlsOs 
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tation to the blast furnace but to retain that 
strength right down to the instant of reaching the 
actual smelting zone. 


The heat-treating phase of the operation may be 
carried out in any one of a dozen different types of 
units, such as travelling grates, shaft furnaces, many 
kinds of kilns, and their 
various combinations. 

Until the Quebec-Lab- 
rador concentrate came 
along, the only problem 
was choosing the most 
economic pelletizing 
process. But here, in- 
stead of being practically 
all minus 200 mesh like 
present feed to existing 
pelletizing plants, Lab- 
rador concentrate is 
nearly all on the coarse side of that magic line— 
and there are hundreds of millions of tons of such 
stuff ahead to deal with. Apart from being hematite 
instead of magnetite, all of the turmoil has been 
created by that single stumbling block of size struc- 
ture. Following are the predicted screen analyses for 
the concentrate from the three new Wabush Lake 
concentrators shown in Table II: 


Expected Screen Analyses of Concentrate 


Lac Jeannine Carol Lake Wabush 
(U.S. Steel) (10co) (Pickands Mather) 
Tyler This Cumu- This Cumua- This Cumu- 
Mesh Mesh lative Mesh lative Mesh lative 
20 198% 19.8% 0.3% 0.3% 0.98% 0.98% 
2 — — 2.3 2.6 4.15 5.13 
35 39.9 59.7 6.4 9.0 8.98 14.11 
48 10.9 19.9 17.74 31.85 
65 26.8 86.5 21.2 41.1 20.07 51.92 
100 ‘6.7 93.2 20.8 61.9 21.23 73.15 
150 17.2 79.1 13.55 86.70 
200 11.9 91.0 8.67 95.37 
—200 9.0 100.0 4.63 100.00 


Such material is not only much coarser than any- 
thing in previous pelletizing experience but at the 
same time is too fine for sintering by conventional 
means, taken by itself, without prohibitive sacrifice 
in production per square foot of grate area per day, 
due to reduced bed permeability as a function of 
grain size. Some may be on the sinter border-line. 

The nub of the problem lies on the “green 
strength” of the pre-fired pellets, which, of course, 
includes persuading them to roll into pellets in the 
first place. The layman, not familiar with the in- 
trinsic meaning of screen analyses, might scan the 
above table and wonder what the excitement is 
about. After all (when he looks it up), a 28-mesh 
particle has a diameter of 0.0232 in., compared with 
0.0029 in. for a 200-mesh particle. A two-hun- 
dredths of an inch difference is only for precision- 
ists. Why should an agglomeration engineer sud- 
denly oe so finicky when he has to process tens of 
thousands of tons of concentrate per day and at 
the same time make cost? In sintering, he has been 
happy for 50 years on “quarter by zero” feed. 

Simple arithmetic should tell the layman other- 
wise. For grains of any given mineral, considered 
as perfect spheres and taking 200 mesh as unity, 
following is the comparison of surface and volume 
of particles within the size range that is causing 
the pelletizing trouble: 
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Ratios of Surface to Volume in Mineral Particles 
(Taking 200 mesh as Unity Diameter) 


Tyler Diameter Surface Volume 
Mesh (D) (f/D*) (f£/D*) 
200 1 1 1 
100 2 4 8 
48 4 16 64 
28 8 64 512 


(Example: A 28-mesh particle has 512 times 
the volume or weight but only 64 
times the surface of a 200-mesh 
particle of the same material.) 


What this innocent-looking table leads to will 
be developed in a moment, but if our layman needs 
a visual aid to education, let him look at it this 
way: Taking a 28-mesh grain arbitrarily as an 
ordinary horse, then the 48-mesh grain is a sheep, 
the 100-mesh grain is a cat and the 200-mesh grain 
is a mouse. Trying to lock all of these in the same 
cage and keep them there is, to put it mildly, some- 
thing of a problem, even forgetting that minus 200- 
mesh is down among the ants and the aphids. It 
poses real trouble for the pelletizer for the same 
reasons as indicated by this not-so-far fetched 
metaphor. In fact, the metaphor is an understate- 
ment, for the pelletizer must pack them in, hide-to- 
hide with no unbridged space between them in any 
direction, and on top of that the concentrator sets 
the number of specimens of each species that must 
be put in each cage, as indicated in the screen 
analyses above. The ratio of horses-to-sheep-to- 
cats-to-mice is fixed in number. The trouble this 
gets the pelletizer into may be seen by examining 
the forces tending to pull the green pellet apart all 
through the act of trying to stick it together. 

The individual grain can attach itself to the 
forming glomerule only through that portion of its 
surface that comes into contact with it. Surface is 
a function of the square of the particle diameter. 
The particle is to the glomerule -what an alpine 
climber is to a cliff: gravity and nothing but grav- 
ity is trying to pull him down against the strength 
of his own muscles. His weight is a cubical function 
but his strength is limited by the square diameter 
of his biceps. That is essentially the reason why 
(a) houseflies can walk on the ceiling but elephants 
cannot, and (b) minus 200-mesh concentrate pel- 
letizes easily but 28-mesh does not. 

The layman immediately sees an easy way out: 
to pelletize 28-mesh concentrate, just grind it to 
200-mesh first. He would confer validity upon our 
horse-sheep-cat-mouse metaphor by proposing the 
sausage route. 

The cubes-vs-squares discipiine quickly dims 
that hope because Rittinger’s Law says that the 
energy required for grinding any material is pro- 
portional to the new surface produced. Therefore 
the energy requirement is over ten times as much 
to reduce a ton of 20-mesh material to 200-mesh as 
had been required to reduce that same ton from 
eight inches to 20-mesh. Considered as perfect 
cubes, this is the way it works out: 


Surface Area, sq. in. 

An 8-in. cube 384 
The same cube reduced to 20-mesh 93,400 
The same cube reduced to 200-mesh 1,059,300 
What sense would it make to take pure Labrador 
concentrate and spend vast amounts of energy grind- 
ing it to flour in order to pelletize it and so make it a 
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little coarser than it was to begin with? On the above 
surface area relationship, this necessitates three 
times as much energy as was required to grind the 
total crude ore to the 20-mesh concentrating size, as- 
suming that you grind three tons of crude ore, throw 
away two tons of tailing without regrinding, and re- 
grind the remaining ton of concentrate to 200 mesh. 

To grind to 200-mesh at any one of the Quebec- 
Labrador concentrating plants now under construc- 
tion would require about 25,000 additional installed 
horsepower at each place, according to D. N. Ved- 
ensky, who verified his arithmetic by actual grind- 
ing tests. The capital cost of the required power 
plant and grinding plant would come to about $20 
million. The operating cost, including interest on 
the investment and all other indirect costs, would 
be about 75¢ per ton, not forgetting that part for the 
tax collector. 

There is no gainsaying that this procedure would 
accomplish the objective; in fact, there is one com- 
mercial plant elsewhere that is doing it now. 
Whether there might be better or cheaper ways to 
do it is still to be researched. 

The surface-mass discipline relates to the earlier- 
mentioned analogy of putting rocks in the dough, 
as the case might have been in the pioneer days of 
sintering. As for “turning the oven off at the same 
time,” that relates to much of the Quebec-Labrador 
concentrate being hematite instead of magnetite. 
The operating records at both the Erie and Reserve 
taconite plants in Minnesota show that about 28% 
of the total heat requirement for firing pellets 
comes from the exothermic reaction of the magne- 
tite itself in transforming to hematite. The cost ac- 


countants there gratefully accept this as free 
manna from Heaven, but who is going to persuade 
the Labrador cost accountants to be equally broad- 
minded when the difference must be made up in 
purchased fuel? Nor can the added fuel be molecu- 
larly dispersed in the crystal lattice as the ferrous 
iron in magnetite. 


BLAST FURNACE OUTLOOK 

For those concerned with the blast furnace as- 
pect of the new ore supply, O. R. Rice is required 
reading. He has no doubt—and leaves his readers 
none—that the blast furnace is on its way to all- 
time highs in both capacity and efficiency. He 
ventured to predict new U.S. furnaces of 4000-tpd 
capacity, as soon as adequately prepared high-grade 
raw materials could be made available, in keeping 
with recent advances in blast furnace technology. 
So swiftly has the raw materials outlook changed, 
that less than four months later, plans for a blast 
furnace in the Pittsburgh district were announced 
with such an orbit as its ultimate goal. 


In our historical vein, the more telling points of 
the Rice analysis are that (a) blast furnace practice 
had remained an art for decades until an ore crisis 
intervened after World War II, (b) comparing 1959 
with 1950, the percentage of beneficiates in the 
burden nearly trebled, along with marked increase 
in use of foreign high-grade ore, both duly reflected 
in a 15% decrease in slag volume, and (c) either as 
a coincidence or a result —or both—there was a 
great upsurge in enterprise to improve practice 
right at the very time we have defined as the end 
of the Era of Constancy. 


The net outcome over the decade, according to 
Rice, was an increase of 26% in hot-metal produc- 


tion (from 1233 to 1550 net tons per furnace-day) 
and a decrease of 16% in coke rate (from 1747 to 
1470 lbs per ton of iron). 

These spectacular improvements were independ- 
ent of the strong trend during the same period to 
furnaces of greater hearth diameter. Arbitrarily 
taking 25-ft diam and over as the definition of a 
“large” furnace, he notes that 56 out of the 239 
U. S. furnaces existing in 1950, or 23%, were large 
by that measure. Their number, he says, had in- 
creased to 87 by 1959, or 35% of the new total. 

It is instructive to look back at what H. S. Harri- 
son had to say two years before Rice lit up the 
dark areas of the stage: 

“When an ore of 62% Fe replaces ore with 52% 

the production of a blast furnace will be in- 

creased by 20 per cent in iron analysis alone. 

If a company has five furnaces, in effect they have 

built a sixth if they use high-grade ore. Their 

labor costs will be correspondingly reduced be- 
cause the same crew would be used to get the 
additional tonnage. It is as simple as that.” 

In this particular context, the Rice analysis re- 
veals that Harrison wrought better than he knew, 
especially when Harrison went on to say that blast 
furnace capital costs have trebled and wages have 
quintupled, periods of comparison not stated. 

Not to allow for blast furnaces getting bigger 
was his understandable omission. He expressed 
sorrow that the capital cost of a blast furnace has 
gone up, but if the productive capacity might in- 
crease in proportion, the capital cost per ton of 
capacity is the same. As for labor costs, even they 
are supposed to be geared to productive capacity. 

In other words, Harrison was really right in say- 
ing that higher grade ore would permit us to stay 
within economic limits with the equipment we had 
at the time he wrote. He might have added that, 
with the higher grade ore, we could afford—at long 
last—to replace the old with something newer and 
bigger and better. Now the blast furnace operator 
can actually cash in on the ingenuity he had not 
even had to exercise until the iron miners began 
to get into trouble. 

If at this same time the railroads and the marine 
carriers had announced a 20% blanket cut in trans- 
port rates, every newspaper in the country would 
have carried banner 
headlines on the front 
page. The reality is that 
such a cut has in effect 
already been made on 
high grade ore (though 
without the headlines), 
as will next be seen. 

As Harrison might 
have said, an increase 
of 20% in Fe grade is 
20% reduction in the 
cost of hauling iron units. 

Freight rates are fixed 
by the gross ton-mile. 
If the ton-in-the gon- 
dola or the ton-in-the- 
hold contains 62% Fe instead of 52% Fe, the cost 
of hauling a unit of iron has decreased by 20%. 

After five decades of denying really robust health 
to blast furnaces due to silica, sulfur and phosphorus 
tapeworms, we now face the irony of too rich a diet. 
It has come to pass that the blast furnace is threat- 
ened with the equivalent of gout. On the ultra high- 
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grade burden, the problem is slag volume to scavenge 
the coke sulfur. For any ore having an iron to silica 
plus alumina ratio greater than about 14 to l, a 
make-up slag would have to be produced by arbi- 
trarily charging a ballast material in the form of 
silica rock or the like, plus a corresponding amount 
of additional flux stone. 

In Table III, this Rice ratio is calculated for the 
individual ores and concentrate for which analyti- 
cal data are available. It will be seen that: (a) 
there is no new problem on taconite or Ontario 
concentrate, whose ratios are in the range of 6:1 to 
8:1. (b) Labrador concentrate is right at the criti- 
cal limit at 13:1 or 14:1. This is the material of 
which an annual production of 20 million tons is 
already definitely planned, with more to follow. 
(c) In the new concentrate tonnage outlook, there 
is fairly substantial representation in the 30:1 
range which would require “ballast,” either as such 
or in the form of higher-silica ore from other 
sources. (d) Practically all of the impending ton- 
nage of high grade overseas direct shipping ore is 
in the 20:1 bracket. Brazilian, Chilean, and Libe- 
rian ore would require dilution, just as Venezuelan 
does now. Wabush concentrate is too close to bor- 
derline to serve that purpose. 

Thus, broadly speaking, the use of ultra-high 
grade ore or concentrate poses a queer handicap, 
almost as preposterous as the one referred to above 
in connection with pelletizing. There we saw that— 
unless research finds a better way—conventional 
pelletizing would require impending Labrador con- 
centrate to be ground finer in order to agglomerate 
it into something coarser. In this impending grade 
situation blast furnaces face the need to add silica 
to the burden artificially, with extra lime to flux 
the extra silica and thereby cancelling out some 
coke-saving which the high grade aimed for. This 
is a wry reward for the beneficiation engineer who 
has spent a lifetime trying to take silica out of ore 
and put it on the dump where it belongs and which 
in the case of direct shipping ore Nature required a 
billion years to accomplish. A literal parallel would 
be to ask the oxygen people to put some nitrogen 
back into their beneficiated air. 

As Rice makes clear, the slag volume is needed 
only as a vehicle to carry coke sulfur away from 
the iron. He cheerfully agrees that such a course 
would be followed only if a more sensible one can- 
not be found—which is exactly what the pelletizing 
people say about their problem, too. 


COKE AND COAL CHEMICAL OUTLOOK 


On the distaff side of hot metal (i.e., coal and 
coke), the once-in-a-lifetime change in iron ore 
source poses several problems. For present pur- 
poses, it will suffice to consider only two of them: 
(a) decreased blast furnace coke rate per ton of 
iron, and (b) sulfur tolerance. 

There are no mysteries about the first, which 
reduces to the plain arithmetic of decreased coke 
and coal chemical production per ton of finished 
steel sold. Rice has already noted a 15% drop in 
coke rate in large furnaces, to 1470 lbs per ton of 
iron toward the end of the 1950-60 decade. With 
most of the big shift in ore grade still to come in 
the 1960-70 decade, he ventures the educated guess 
that coke rates might drop to 1000 lbs. It is of 
record that coke rates declined slowly but steadily 
from 1940 on, but the downtrend became sharply 
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steeper in 1958 as the curtain rang down on the 
Era of Constancy. Politicians might say “there 
ought to be a law.” The fact is that the iron miners 
are throwing many coal miners out of work. 

Sulfur tolerance, as our second item, contains 
elements of suspense. The past record shows that 
for 30 years the percentage of sulfur showing 
up in metallurgical coke has remained essentially 
constant at about 60% of the gross sulfur in oven 
charge coal, the remainder being passed out with 
oven gas. (The sulfur content of blast furnace coke 
continues to range from 0.6% to 0.9%, depending 
on the coals in use). It is true that coal preparation 
methods have improved and that a much higher 
proportion of charge coal is now washed, but be- 
yond the larry car, sulfur still follows the tradi- 
tional distribution. Cumulative improvements in 
washing practice have reduced ash about in pro- 
portion to reduction in pyritic sulfur and hence 
have not increased the sulfur-carrying power of 
coke ash in the blast furnace. Both have about 
reached their limit. Indeed, in these respects we 
have been lucky to more or less hold our own in 
the face of inexorable increasing necessity to draw 
upon raw coals of higher and higher sulfur content 
after half of a century of skimming the cream of 
the coal mines. 

Such research as has been done on modification 
of coking practice itself to reduce sulfur in coke 
has revealed certain technically feasible methods, 
e.g., hydrogen sweep, but not within permissible 
cost limits on the potential rewards in sight until 
now. On the customary iron ore mix of the past 
fifty years, there has been little incentive for such 
research. 

This problem may not yet have been assigned 
due importance for the future since it had so little 
importance in the past with Upper Great Lakes 
ores always carrying their own built-in slag vol- 
ume. Apart from external desulfurization of hot 
metal at the blast furnace or some artful twist at 
the coke plant, the only alternative is dilution by 
lower grade iron ore or higher ash coke—or gravel 
from yonder hill. 

Iron ore contracts and pricing systems being 
what they are, that kind of dilution will certainly 
be practiced to a certain extent, and in fact al- 
ready is. Nevertheless, the “blending off” of un- 
economic ore is as fallacious as it is traditional, and 
is not limited to iron ores either. Contract wording 
is often a mutually agreeable disguise for an ore 
not intrinsically good enough to pay its own way. 
It is still in precisely the same position when mixed 
with a better ore. Fixed charges on marginally 
operating mines might justify such a practice if 
useful for slag volume purposes or base-acid bal- 
ance, but purists will be pained and realists should 
be, at least until the next-century time when iron 
ore hunger starts to gnaw again. 


CONCLUSION 


When told in perspective, the story is one to 
make the old-timer proud that he was around to 
see most of it happen, beginning in 1892. By equal 
time measure, some young-timer considering the 
strides being made in gerontology—should be able 
in April, 2030, to report even greater accomplish-~ 
ments by his associates and immediate predeces- 
sors. But let us not extrapolate. By that time we 
may be getting artesian iron from Mohole. 
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onventional methods of calculating the duty cy- 
C cle of a mine hoist are awkward in that a num- 
ber of items must be remembered or that they must 
be collected together in order to have all the cal- 
culated data in one place. A more convenient way 
is to tabulate all factors involved, permitting a 
ready evaluation of the problem. 

An example illustrates the convenience of such a 
table for either of two types of drums, cylindrical 
and conical. Assume the following conditions: The 
hoisting depth is 600 ft. Balanced hoisting is used. 
The weights of empty skip and ore are 6000 lbs and 
12,000 lbs, respectively. Production is 3600 tons per 
shift. Net hoisting time per shift is six hours with 
a rest period of eight sec, top and bottom, per trip. 
Acceleration and retardation are each six sec. The 
diameter of the drum is seven ft; its face is four ft. 
The sheave has the same diameter. The equivalent 
effective weight of the drum reduced to rope center 
is 15,400 lbs. The weight of each sheave is 2100 lbs.’ 
The rope is 1%-in. improved plow steel weighing 
2.50 Ib per ft. 

The following symbols are used in the calcula- 
tions: W, weight involved or weight or ore; W’, 
equivalent effective weight reduced to center of rope; 
W.,, weight of skip; W,, weight of rope on one side; 
T, time in which skip is actually travelling; V, ve- 
locity at full speed (fps); a, rate of acceleration or 
retardation (fps*); d, hoisting distance (ft); g, accel- 
eration due to gravity (32.2 fps*); n, revolutions or 
turns; p, increase in conical-drum radius per revo- 
lution; r, radius of drum; t,, time of acceleration; t,, 
time of retardation; », efficiency; w, angular velocity 
(radians per sec). 


CYLINDRICAL DRUM 


We first calculate the trips per minute by: 
3600 tons per shift 


(6 hr per shift) (6 tons per trip) (60 min per hr) 


trips per min, or 36 sec per trip. 


The hoisting velocity is:* 


d 600 ft 
= = 27.28 fps. 
T — %(t, + t,) 28 sec — 6 sec 
The drum speed is then determined to be 
27.28 fps 
= 1.240 rps. 


7x ft per rev 
The rate of acceleration is 
27.28 fps 


The rate of retardation is —4.55 fps’. 
The number of active turns of the drum are 


600 ft 
= 27.28 turns. 
ft 


Now we may tabulate times and distances at 
each stage of the cycle (Table IA). A tabulation of 
suspended loads at each stage of the cycle is given in 
Table IB. 

At the start of hoisting a loaded skip, 600 ft of 
rope are suspended from the sheave. At the end of 
6 sec the drum has made 3.72 revolutions, winding 
onto it 81.8 ft of rope weighing 205 lbs. Thus the 
suspended load on the up-side of the hoist has been 
reduced to 19,295 lbs, whereas there has been low- 
ered from the sheave 205 lbs of rope on the down- 
side so that the down suspended load has been in- 
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creased from 6000 lbs to 6205 lbs. The other rope 
weights are figured in a similar manner. 

In the summary tabulation (Table IC) the data 
from IA and IB pertaining to distance and suspended 
load or static pull are inserted. These figures can then 
be multiplied by the drum radius to produce the 
static moments whose difference must be obtained 
because the two loads tend to counteract each other. 

Now it is pertinent to calculate the accelerating 
moments. On the “up” and “down” sides the mo- 
ments are calculated by means of the formula: 


Load Acc Moment = 


r-a, 


g 

The weight is the same on both sides except that the 
up side has 12,000 lbs of ore, while the down side has 
no ore. Additionally we must accelerate all the wire 
rope, not merely that which was considered in de- 
termining the suspended loads. There is on each side 
216 ft of rope, 150 ft of which is from the sheave to 
the drum and the remainder being the snubbing 
wraps on the drum. Thus the weight on the up side is 
composed of: ore, 12,000 lbs; skip, 6000 lbs; active 
rope, 1500 lbs; dead rope, 540 lbs. Thus total weight 
on the up side is 20,040 lbs; on the down side, total 
weight is 8040 lbs. 

By substituting the pertinent data from above into 
the formula, up side accelerating moment is 9910 
ft-lbs; down side accelerating moment is 3980 ft-lbs.* 

The accelerating moment of the rotating parts is 
obtained from: 


Ww’ w 
Rotating Acc Moment = —— r’ “ae 


where t is the time of acceleration or retardation. 
Assuming the unit to be a second-motion hoist, 
the W’r’ of the gears is then 10% of that of the drum.’ 
Assume further that the motor is equipped with a 
rotor having an equivalent effective weight at 1-ft 
radius of 3000 lbs, and that the hoist has a gear re- 
duction of 8:1. W’r’ of the rotating parts is: 
Drum: (15,400 lbs) (3.5 ft)* = 188,650 lb-ft* 
Gears: = 18,860 lb-ft* 
Sheaves: each (2100 Ibs) (3.5)* = 51,450 lb-ft* 


Motor: (3000 lbs) (1 ft)* (—) = 192,000 lb-ft’ 


Total: = 450,965 lb-ft’ 
Thus, accelerating moment of rotating parts is 
450,965 lb-ft? 1.240 rps (27) 
= 18,180 ft-lbs. 


32.2 fps’ 6 sec 
The efficiency 7 is obtained from:’ 
0.95W 


= 0.945. 


W — 0.04(W — 2W, — W,) 
The friction moment (M), constant throughout the 
running time of the hoist cycle, is 


Wr(1 — 
_ 5950 tt-Ibs. 


* Note that both accelerating moments have the same sign 
wherever they appear in Table 1C. The accelerating moments are 
positive during acceleration because all the weight must be 
brought up to speed, and the negative sign is applicable during 
retardation for the opposite reason. The accelerating moments are 
applicable from the start to the end of acceleration and throughout 
retardation, but not during full-speed operation. 
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6 sec 


Table |. Cylindrical Drum 


A. Time and Distance 


Accele- 
ration 
(fps*) 


Time Distance 


Velocity 
(see) (rev) (ft) 


Acceleration 
Full Speed 
Retardation 
Rest 


Total 


B. Suspended Load (Ib) 


From 
From Restte Accelerationto From Speedto Retardation 
Acceleration Full Speed Retardation 


U J D U 


6,000 6,000 
12,000 12,000 
1,295 0 


Total 19,500 6,000 19,295 


C. Summary Data Sheet 


Acceleration 


Distance (ft) Up side 


Down side 
Static Pull Up side 
Down side 
Drum Radius (ft) Up side 
Down side 


Up side 
Down side 


Moments 
Static 


Differential 


Acceleration Up side 


Down side 
Rotating Parts 


Friction 


Torque (ft-lbs) 


Horsepower (ft-lbs per sec) 


| 


Full Speed Retardation 


The torque is the sum of the differential static, ac- 
celerating, rotating parts and friction moments. 
Power required at each stage is based on: 

Torque (n radians per sec) 
550 ft-lbs per sec 
Torque (1240 rps) (27 rad) 
550 ft-lbs per sec 
Hp = 0.01417 Torque. 


Table IC contains all pertinent data about this 
particular hoist. The RMS-hp can then be calculated 
by conventional formulas. 


Hp 


Hence, Hp = 


CONICAL DRUM 


Consider this situation to be identical with the 
first except that a conical drum is used. The small 
and large diameters are 6 ft and 8 ft, respectively. 
Certain items, in addition to those for the cylindrical 
hoist, must be calculated: 

Equivalent or average full-speed time is 

36 sec — 8 sec — 4% (6 sec + 6 sec) = 22 sec. 

Actual full speed time is 

36 sec — 8 sec — (6 sec + 6 sec) = 16 sec. 
The number of active turns on the drum are 
600 ft 


(3 ft per rev + 4 ft per rev) 


2 
27.28 rev 


22 sec 


= 27.28 turns. 


2m 


Drum speed is — = 1.240 rps. 
The following are the turns involved during 


(0 + 6 sec) 
2 


Acceleration: 1.240 rps = 3.72 turns: 
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(6 sec + 0) 


Retardation: 1.240 rps = 3.72 turns; 


Full speed: 16 sec (1.240 rps) = 19.84 turns. 
The radial increase per revolution is: 


4ft—3ft 
27.28 rev 


The drum radius at each stage of the hoisting cycle 
is calculated by means of: 


= 0.0366 ft per rev. 


+pn, or pn,, 
where the subscripts, 3 and 4, refer to the respective 
drum radii, and a and r refer to acceleration and re- 
tardation, respectively. Thus, on the up side, r at the 
end of acceleration is 3.136 ft; r at the start of re- 
tardation is 3.864 ft. 

Likewise on the down side, the radius at the end 
of acceleration is 3.864 ft, and the radius at the 
start of retardation is 3.136 ft. 

The distance involved at each stage is next 
determined. Up _ side, acceleration distance is 
9 (3 ft + 3.136 ft per rev) 

us 


2 
Up side, retardation distance is 
9 (4 ft + 3.864 ft per rev) 


2 
On the down side, the distance involved during ac- 
celeration and retardation are 91.9 ft and 71.6 ft, 
respectively. The distance at full-speed operation is: 


. (3.136 ft + 3.864 ft per rev) 


2 
The rates of acceleration and retardation must be 
determined also. Up side, acceleration is 


3.136 ft per rev 
(27) (1.240 rps) = 4.07 fps”. 
6 sec 


(3.72 rev) = 71.7 ft. 


(3.72 rev) = 91.9 ft. 


(19.84 rev) = 436.4 ft. 


6 3.72 81.8 4.55 
16 19.84 436.4 0.00 27.28 | Skip 6,000 6,000 6,000 i 
6 3.72 81.8 4.55 Ore 12,000 0 0 
8 Rope 1,500 0 1,500 
PT 600 518.2 81.8 0 
. 0 81.8 518.2 600 
: 19,500 19,295 18,205 18,000 : 
6,000 6,205 7,295 7,500 
: 3.5 3.5 3.5 3.5 
3.5 3.5 3.5 3.5 
| 68,150 67,430 63,720 63,000 F 
21,004 21,720 25,530 26,250 
47,150 45,710 38,190 36,750 
9,910 9.910 0 0 9,910 ~9,910 
3,970 3.980 0 0 3,980 — 3,980 
18,180 18,180 0 0 18,180 18,180 
P| 2,720 2,720 2,720 2,720 2,720 2,720 wr 
81,940 80,500 | 48,430 40,910 8,840 7,400 
1,161 1141 | 580 125 105 


Table II. Conical Drum 


A. Time and Distance 


B. Suspended Lead (Ib) 


Distance Acceleration Velocity From From From 
Acceleration to Full Speed to Retardation to Rest 
Acceleration 6 372 71.7 919 407 — — » 
<i Full Speed 16 19.84 436.4 436.4 — 244 30.1 Skip 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 
; Retardation 6 3.72 919 716 -—-5.02 -—-407 — —_ re 12,000 0 12,000 0 12,000 0 12,000 0 
Rest 8 Rope 1,500 0 1,321 229 229 = 1,321 0 1,500 
Total 36 27.28 600.0 600.0 Total 19,500 6,000 19,321 6,229 18,229 7,321 18,000 7,500 
C. Summary Data Sheet 
Acceleration Full Speed Retardation 
Distance (ft) Up side 600 528.3 91.9 0 
Down side 0 91.9 528.3 600 
Static Pull Up side 19,500 19,321 18,229 18,000 
Down side 6,000 6,229 7,321 7,500 
Drum Radius (ft) Up side 3.00 3.136 3.864 4.00 
Down side 4.00 3.864 | 3.136 3.00 
Moments 
Static Up side 58,500 60,566 | 70,486 72,000 
Down side 24,000 24,052 | 22,966 22,500 
Differential 34,500 36,514 47,520 49,500 
Accelerating Up side 7,615 7,926 0 0 12,084 12,525 
Down side 5,035 4,846 0 0 3,188 3,050 
Rotating Parts 18,880 18,880 0 0 18,880 18,880 
Friction 2,720 | 2,720 2,720 | 2,720 2,720 2,720 
Torque (ft-lbs) 68,750 | 70,886 | 39,234 | 50,240 16,088 17,765 
Horsepower (ft-lbs per sec) 975 | 1,005 556 Cid ul 28 | 252 


3.864 ft per rev 
6 sec 


Up side, retardation = (27) 1.240 rps 


= 5.02 fps” 


tating parts are determined in the following manner: 
W’r’ of rotating parts: 
Drum and gears = 225,000 lb-ft’; 


Sheaves = 51,450 lb-ft’; 
On the down side the rates of acceleration and re- Motor = 192,000 lb-ft’ 
tardation are 5.02 fps* and 4.07 fps’, respectively. Total —~ 468.450 lb-ft" 


The velocities are obtained by deleting the denomi- 
nator of time (6 sec) from the equations for ac- 
celeration and retardation. 

The summary of time and distance is in Table IIA. 

Table IIB indicates the suspended loads or static 
pulls at each stage of the hoist cycle. When starting 
to hoist a loaded skip, 600 ft of rope are suspended 
from the sheave. At the end of 6 sec the drum has 
made 3.72 revolutions, winding onto it 71.7 ft of 
rope weighing 179 lb, while 91.9 ft of rope weighing 


The accelerating moment of rotating parts is 
468,450 lb-ft” 1.240rps 


32.2 fps 6 sec 
= 18,880 ft-lbs. 
Friction moment M is obtained from the formula 


= ) , and equals 2720 ft-lbs. 
n 
At the start of retardation, up side accelerating 
moment is 


Xx 2a rad per sec 


M 


229 lb has been wound off the drum. Thus the static 20,040 lbs 
pull on the up side of the hoist has been reduced to 32.2 fps (3.864 ft) (—5.02 fps’) = —12,084 ft-lbs; 


19,321 lbs, while that on the down side has been in- 
creased to 6,229 lbs. The other rope weights are 
figured in a similar manner. 

The distances from Table IIA and the suspended 
loads from Table IIB are inserted into Table IIC, 
Summary Data Sheet; then the static moments are 
determined and inserted into the columns. 

Using the equation for accelerating moments, we 
have at the start of acceleration: 

Up side, accelerating moment = 7615 ft-lbs; 

Down side, accelerating moment = 5035 ft-lbs. 

At the end of acceleration, we have 

Up side, accelerating moment = 7926 ft-lbs; 

Down side, accelerating moment = 4846 ft-lbs. 

Similarly, the accelerating moments are deter- 
mined for both sides of the hoist at the start and end 
of retardation, the figures being shown in Table IIC. 

Let us assume the W’r’ of the drum and gears to be 
225,000 lb-ft*. Then accelerating moments of the ro- 


On the down side, accelerating moment is 


8040 lbs 
————. (3.136 ft)(—4.07 fps’) = —3188 ft-lbs. 
32.2 fps’ 


Similarly, at the end of retardation, up side ac- 
celerating moment is —12,520 ft-lbs; down side ac- 
celerating moment is —3050 ft-lbs. 

From the total moment or torque (i.e., sum of the 
differential static, accelerating, rotating parts and 
friction moments), the power requirement at each 
stage is calculated as follows: 

Hp Torque (1.240 rps) (22 rad) 


550 ft-lb per sec 
Table IIC is similar to Table IC with data pertain- 
ing to the hoist neatly and compactly arranged. 


REFERENCES 
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2 R. S. Lewis. Elements of Mining, 2nd Edition, 1941, p. 210. 


= 0.01417 Torque. 
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ith only six small spodumene prospect pits, no 
detailed mapping, and no subsurface information 
in 1938, the Carolina lithium-pegmatite area now 
contains four mines among more than 25 properties 
on which exploratory work has been done. Even the 
open pit mine of Foote Mineral Co. described herein, 
from which ten million tons of ore and waste have 
been removed since 1952, was virgin ground when 
mapped in 1938-40". It has been a privilege to partici- 
pate in the transition. 

In 1940, the spodumene pegmatites were known in 
a 25-mile belt (originally noted for tin prospecting) 
between Lincolnton, N. C. and Grover at the South 
Carolina line. Subsequently, Broadhurst* reported 
relatively small bodies northeast of Lincolnton near 
the Catawba County line. To the south, diamond 
drilling done in 1953 on the old Ross tin-mine prop- 
erty near Gaffney yielded pegmatite cores contain- 
ing a few crystals of spodumene. This fact, not pre- 
viously reported, suggests that some of the pyroxene 
in the Ross shaft as described by Sloan* may be 
spodumene. 

The lithium pegmatites occur along parts of the 
east side of an irregular batholith known as the 
Cherryville quartz monzonite of probable Devonian 
age’. None have been found along the west side. 
Common quartz-feldspar (quartz-monzonite) peg- 
matites occur in and near the batholith, and even in 
contact with the lithium type. In fact, the spodumene 
and a few accompanying rare minerals constitute the 
main distinction between the two types, and a close 
genetic relation is beyond doubt. This is evident on 
the property shown in Fig. 2, with which this paper 
is concerned. 


THE WALL ROCKS 

The pegmatites are enclosed in metamorphic rocks 
of two types. One type is thin-layered amphibolite 
consisting mostly of hornblende and untwinned an- 
desine. Epidote is common, and its predominance in 
many olive-green layers emphasizes the banded ap- 
pearance of fresh faces. Quartz is of minor import- 
ance. Pyrrhotite and small knots of fine-grained 
garnet occur sporadically. Thin lenticular beds of 
marble are common in holes drilled in the amphibo- 
lite south of the Zero Section, (Fig. 2). 

The other type of wall rock is mica schist consist- 
ing mostly of muscovite. Biotite, oligoclase and 
quartz are common; and garnet, staurolite, tourma- 
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EXPLORATION 
OF THE 
KINGS MOUNTAIN PEGMATITES 


by THOMAS L. KESLER 


Fig. 1—Spodumene crystals with transverse fractures 
filled by albite and quartz. Six-inch ruler is in foreground. 


line, apatite, and pyrrhotite are unevenly accessory. 
The schist contains concordant layers of amphibolite 
and quartzite, and it is underlain stratigraphically 
by carbonate-silicate rocks and crystalline limestone 
that crop out east of the area shown in Fig. 2. These 
and other country rocks throughout the spodumene 
belt are more fully described in an earlier paper’. 


WALL-ROCK ALTERATION 


Alteration of wall rocks was of two types, one of 
which is important in relation to the origin and deep 
exploration of the pegmatites. A type directly attri- 
butable to the lithium pegmatites is found at many, 
but not all, contacts with amphibolite where the wall 
rock has been altered to coarse biotite schist grading 
into normal amphibolite within 2 ft or less from the 
contact. Biotite of this type was reported by Hess and 
Stevens’ as containing these percentages: 


Li,O 1.20% 
Rb:O 1.85% 
Cs,0O 0.47% 


Holmquistite, a fibrous lithium-bearing amphibole 
averaging 3.5% Li,O at Kings Mountain, is invari- 
ably present in these narrow zones. It is most abun- 
dant directly against the pegmatite where it com- 
monly forms a thin selvage of violet-gray fibrous 
schist. It is accompanied by a little calcite and yel- 
lowish-green apatite. 
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The more important type of alteration occurs in 
widths up to 70 ft, near the pegmatites but not every- 
where in contact. The rock is principally coarse bio- 
tite partly altered to chlorite. It is strongly mineral- 
ized with pyrrhotite and contains a little chalcopyrite 
(0.01 to 0.16% Cu). Fractured black tourmaline and 
holmquistite are present unevenly. The pegmatites 
contain no corresponding minerals excepting rare 
fragments of black tourmaline that appear to have 
been plucked from the walls. Residual blocks of am- 
phibolite show that these biotitic bodies were origin- 
ally amphibolite breccia. Drilling indicates that they 
pitch parallel with the largest body of pegmatite, 
and hence they are important to future exploration. 
Their origin involved a sequence of processes. 

The first stage occurred before emplacement of 
the pegmatite. It included brecciation, alteration to 
biotite, and deposition of tourmaline. The absence of 
pegmatite indicates that the massive and diversely- 
oriented biotite had already formed, reducing perme- 
ability and sealing out the magma. That this biotite 
had a different origin from that in the narrow con- 
tact-alteration zones described above is further in- 
dicated by sharply lower rare-alkali content, as 
determined by J. M. Kishel through X-ray spectro- 
scopy. The pure biotite contains only 0.15 (+0.015) 
% Rb.O, and the total rock about 0.004 to 0.015%. 
For Cs.O, all values are in the range 0.005%. 

After emplacement of the pegmatite, fluids under 
pressure moving outward from the contact-altera- 
tion zones penetrated the altered breccias depositing 
the holmquistite. In a final stage, the sulfides were 
deposited and the biotite partly altered to chlorite. 
As sulfides are scare in the contact-alternation zones, 
and also cut pegmatite in rare veinlets, this final 
stage is not attributable to the pegmatite but prob- 
ably to solutions from the deeper parts of the quartz 
monzonite. 

This association between the pegmatites and older 
breccias probably accounts for the clustering seen in 
plan and section, the altered ground having the ele- 
ment of weakness that guided a tremendous amount 
of pegmatite upward within a small area, thus pro- 
viding the opportunity for a large-scale open pit 
mining operation. 


THE PEGMATITES 


Size and Form: The cross sections in Fig. 3 show the 
pegmatites that underlie the open pit mine illus- 
trated in Figs. 2 and 5 as well as the holes drilled in 
that area. The sections show that surface width may 
or may not approximate true thickness, depending 
upon attitude. The largest body, on the west side of 
the sections, has a fairly uniform thickness of about 
200 ft at depths ranging from 150 to 500 ft below the 
present floor of the mine. This body is remarkable for 
its size and continuity. Other bodies shown in these 
sections range mostly between 20 and 100 ft in true 
thickness, and resemble the pegmatites in other parts 
of the property. 

The eastern belt of mica schist shown in Fig. 2 
contains the evenly west-dipping pegmatites seen on 
the east side of the sections, and the structural con- 
cordance reflects intrusion along the schistosity. Al- 
though these bodies are sharply controlled in strike 
and dip, no pitch element has yet been found. All 
other pegmatites in these sections were intruded 
into brittle amphibolite which broke without planar 
control. The largest body, on the west, has a north- 
ward pitch of nearly 20°, and the saddle-like body in 
the mid-area is essentially horizontal. 
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DEVONIAN (? 


SPODUMENE PEGMATITE THIN-LAYERED AMPHIBOLITE 


QUARTZ-MONZONITE PEGMATITE 


PRE-DE VONIAN 


FINE-GRAINED MICA SCHIST 


QUARTZ MONZONITE SCHIST, QUARTZITE, AND 
CARBONATE-SILICATE ROCKS 
GRADING EASTWARD INTO 
IMPURE CRYSTALLINE 
LIMES TONE 


Fig. 2 
Areal Geology of Foote Mineral Co. 
Mining Property, Kings Mountain, N. C. 


‘. * \ He 


$8 


8 
PROJECTED 


Cross Sections of the Open Pit 
(looking north) 


Mineral Composition: The lithium pegmatites con- 
tain five minerals in more than trace quantities, and 
only two of them (spodumene and microcline) are of 
the coarse sizes usually associated with pegmatites. 
Essentially all of the rock contains spodumene, and 
all of it is milled. A systematic study of mill heads 
and mill products over many months of operation 
yielded the following weight proportions: 


Mineral Pct 
Spodumene 20 
Quartz 32 
Muscovite 6 
Feldspars (potash and soda 

varieties combined) 41 

Trace minerals (by difference) 1 
100 


Crystals of spodumene and microline rarely reach 
three ft in length, and most are less than a foot long. 
The quartz is gray and finely granular except in ran- 
dom small bodies where it is massive and free of 
other minerals except spodumene. Only in such a 
matrix do the spodumene crystals approach euhedral 
form. The muscovite is yellowish-white and usually 
less than 1-in. in diameter. The soda feldspar actually 
includes a little medium-grained sodic oligoclase in 
addition to the abundant sugary albite. 

The trace minerals are: 1) those intercrystallized 

with the commoner minerals, including dark-green 
apatite, fine glassy beryl, cassiterite, columbite-tan- 
talite, montebrasite and sphalerite; and 2) those in 
thin veinlets that cut the pegmatites, including pur- 
ple to pale blue-green apatite, rhodochrosite, pyrite, 
arsenopyrite, fairfieldite and the previously men- 
tioned pyrrhotite and chalcopyrite. Supergene min- 
erals are not discussed here, but the most conspicu- 
ous (and deepest) is water-clear vivianite that fills 
joints and oxidizes to a blue color soon after expo- 
sure to air. 
Genetic Evidence: Any hypothesis of origin for the 
pegmatites must account for the internal features 
listed below. Paragenetic relations among the five 
common minerals are prominent, and no changes in 
depth have been found. 

1) With minor irregularities, all of the minerals are 
distributed throughout the pegmatites. There is no sys- 
tematic zoning except for a few inches at most contacts 
where spodumene and microcline are commonly absent. 

2) Spodumene crystals are corroded and broken 
transversely, with the fine-grained albite and quartz of 
the enclosing matrix filling the fractures (Fig. 1). The 
mineral clearly is of early origin. 

3) Microcline is essentially non-perthitic, fractured, 
healed by the albite and quartz, and also of early origin. 
Clear evidence of its relation to the spodumene has been 
found only twice, and in both instances it veins the 
spodumene and is therefore slightly later in origin. 

4) Muscovite is of small flake size and is strongly 
twisted and of early origin. It is not aggregated as are 
the rare fine-grained muscovite pseudomorphs after 
spodumene. 

5) The sugary texture of the albite and quartz is 
primary in the pegmatites and also in the adjacent wall 
rocks, which have been albitized in a few places in 
thicknesses up to 12 ft. The albite and quartz are every- 
where intergrown and of contemporaneous origin. The 
smaller amount of oligoclase is earlier than the albite 
but later than the microcline. 

6) Albite and quartz compose about 60 pct of the 
pegmatite rock, forming the fine-grained matrix of all 
the other minerals. As an integral part of the pegma- 
tites, this matrix might be described as aplitic, but not 
as aplite. 
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Fig. 4—Exposure of amphibolite fault rubble between 
pegmatite walls. The hanging wall is strongly brecciated. 


7) Of the intercrystallized trace minerals, the cas- 
siterite, columbite-tantalite and beryl are characteris- 
tically fractured and are apparently early. The apatite 
and sphalerite accompanied the sugary albite and 
quartz, corroding earlier minerals. 

These features indicate sequential crystallization 
without segregation, but the predominant role of so- 
lutions originally proposed’ is not substantiated by 
the extensive exposures of sharp contacts, discordant 
except in the mica schist. In fact, the essentially 
homogeneous internal structure and limited contact 
alteration argue for low volatile content and weak 
mobility of constituents during crystallization. 

The pegmatites were intruded as magma, and crys- 
tallization began at least with the microcline stage. 
The deposition of feldspar and quartz from solutions 
was limited mostly to the small bodies of albitized 
wall rocks, whose preserved layered structure re- 
flects replacement. By analogy, local layered parts of 
the pegmatites may be similarly replaced inclusions. 

Origin of the spodumene itself is still in doubt. 
Although the crystals are everywhere broken into 
segments, the segments remain adjacent. The crystals 
were therefore supported when broken, but the en- 
closing quartz and feldspar fill the breaks and are 
therefore younger than the deformation. Perhaps the 
spodumene crystallized from non-flowing magma 
viscous enough to give support but, where spodu- 
mene and quartz-monzonite pegmatites adjoin (Fig. 
2), the quartz and feldspars of the two are coexten- 


sive, indicating a single intrusion that should have 
mixed the lithia as thoroughly as in the larger bodies. 


POST-PEGMATITE FAULTS 


The pegmatites and their wall rocks are cut by 
nearly vertical transverse faults. Strong fracturing 
and brecciation of adjacent amphibolite and pegma- 
tite occur in many places, particularly in narrow 
zones separating parallel faults. Most of the struc- 
tures, even where they cut pegmatite, contain less 
than a foot of compact biotite resembling minette. 
Greater widths of this material show the biotite to 
be an alteration product of amphibolite fault rubble, 
blocks of the latter being enveloped in the biotite 
(Fig. 4). The strongest fault found to date strikes 
N 83° W between Sections 8N and 9N. It has been 
intersected by four drill holes down to the 425-ft 
elevation, and it dips 83° north. The displacements 
are insufficient to offset contacts shown on the map, 
or to affect mining. 


EXPLORATION PLAN AND METHODS 

Exploration and mine surveying are controlled by 
a triangulation net from which geologic mapping is 
expanded by plane table at 80 ft per inch. Original 
mapping included topography, now largely obscured. 
Contacts in the open-pit area in Fig. 2 are as of 1959 
to match the sections (Fig. 3) plotted at the close of 
the last exploration program. 

Diamond drilling, computation of reserves, and 
mine planning are based on the cross sections normal 
to a base line bearing N 14° E. The sections are ar- 
ranged in two groups, north and south of a Zero Sec- 
tion. The north group controls the open pit and in- 
cludes uneven section intervals fixed by early drill- 
ing. On each section line, holes are numbered in the 
order drilled (i.e., 9N18), and location is expressed in 
feet east or west of the base line (i.e., 562E). 

AX is the minimum core size used. In weathered 
ground, holes are started at BX or NX size to avoid 
reaming or cementing. Inclined holes drilled in 1943- 
44 were checked for inclination. Vertical holes drilled 
in 1952 and 1954-56 were mostly shallow for im- 
mediate open-pit planning. Vertical and inclined 
holes drilled in 1959 were surveyed by Tro-Pari in- 
strument with inclination checked by the acid 
bottle technique. 

Core recovery is poor within about 40 ft of the 
surface due to weathering, and exceptionally deep 
kaolinization is exposed to a depth of 80 ft in the 
south wall of the pit. Only three narrow pockets of 
similar alteration have been cut at greater depth, the 
deepest one being at 725-ft elevation. Elsewhere, 
core recovery is essentially 100 pct in pegmatite and 
about 85 pct in the wall rocks, but losses are not 
evenly distributed. Close jointing in the amphibolite 
yields wedge-shaped fragments that cause blocking 


Table |. Mineral Composition of Kings Mountain 
Pegmatite 


Petby Avg Li.O Avg Li,O 
weightin in Min- in Pegma- 


Mineral Pegmatite eral, pet tite, pct 


Spodumene 20 7.46 
Microcline (potash feld- 
spar) 
Albite (soda feldspar) 
Quartz 
Mica (muscovite) 
Trace minerals 


Table Ii. Chemical Composition of Selected Mineral 
Samples from Kings Mountain 


Albite 


Microcline 


Muscovite 


TiO. 
Ign. Loss 
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| 
20.21 20.70 36.95 
1.492 97.6 MgO 0.10 0. ee 
CaO 0.028 0.029 
0.017 1.1 0.07 12.70 9.50 
0.003 02 Na,O 10.89 1.94 1.01 
0.006 0.4 0.01 0.12 0.19 
100 1.529 100.0 100.000 100.188 93.55 


Fig. 5—The open pit mine at Kings Mountain is worked in 20-ft benches. Seven benches have been developed to date. 


in the barrel, and 20-ft long double-tube rigid as- 
semblies are generally used. 


SAMPLES AND ASSAYS 

Cores are logged for lithology and structure of 
pegmatite and wall rock, and this information is 
plotted on the sections while drilling is in progress. 
Tests for radioactivity over a two-year period were 
negative. The sample interval in pegmatite is 10 ft 
or nearest practical interval. All of the pegmatite 
core is crushed, as the spodumene is too coarse and 
diversely oriented to yield equal halves. About 5 lbs 
of minus-%4-in. ore from each 10-ft run is filed for 
future use. Lithia assays are made by flame pho- 
tometer, and many spectrographic analyses have 
been made for Be, Sn, Cb and Ta. 

Assays were formerly made on each sample, but, 
in view of the laboratory load and general distribu- 
tion of the spodumene, splits from adjacent samples 
are now combined for 20-ft assays. The work in- 
volved is indicated by the fact that 38% of all the 
footage drilled to date (49,700 ft) has been in ore. 
There have been 37 ore penetrations exceeding 100 
ft each and ranging from 106 to 445 ft of uninter- 
rupted ore. Specifically, there have been 1165 core 
assays by flame photometer and 1093 earlier assays 
by other methods. 


GRADE OF THE ORE 

Distribution of Lithia: Table I shows the Li.O con- 
tent of the different minerals based on present data. 
The resulting average grade of ore (1.529% Li,O) 
agrees with the weighted average grade of the meas- 
ured ore reserve in Table III (1.53% Li,O). The 
weighted average grade of all ore milled in the 
seven-year period 1954-1960 is 1.56% Li.O. 

Parts of the cross sections (Fig. 3) are shown in 
larger scale in Fig. 6 with assay intervals plotted 
on the drill holes. As Table I shows that Li.O is 
present almost entirely in spodumene, the assays 


in Fig. 6 accurately reflect the distribution of spod- 
umene in the pegmatites. There is no special fea- 
ture involving spodumene that persists vertically or 
horizontally for any appreciable distance and conse- 
quently the pegmatites are mined wall-to-wall with- 
out wide fluctuations in grade. 

Current Byproducts: Besides spodumene, the princi- 
pal ore values are in feldspar and mica, both of 
which are being marketed. As Table I indicates, the 
ratio of soda to potash feldspar is 2:1. Together they 
equal 41%, by weight, of the ore and are milled in 
recovering the spodumene. Analyses of selected 
samples of the pure minerals are given in Table II, 
which also includes an incomplete analysis of the 
mica. Production of these products will determine 
the marketable supply of silica. 

Other Values: Spectrographic analyses of the ore 
range primarily between 0.005 and 0.02% Cb.O,, 
and between 0.001 and 0.004% Ta.O,. This indi- 
cates about 0.008 to 0.03% columbite-tantalite 
unless parts of these oxides are in the nonmetallic 


Table Il. Summary of Measured Ore Reserves* for the 
Area Shown in Fig. 2 


Gross Ore (tons) Li,O, Weighted Avg 


Cross Section 


470,209 
1,615,644 
2,746,639 
3,011,172 
3,217,806 
2,784,222 
2,168,489 
1,406,031 

444,444 

194,188 

481,368 

466,325 

846,769 

892,991 


| 


w 
w 


20,746,297 


* Computed June 30, 1959. 
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Fig. 6—Lithia assays in parts of cross sections shown in 


minerals. The spodumene is known to contain chem- 
ically 0.063 to 0.15% SnO, but not as cassiterite.’ 
Thus, although assays have shown 0.002 to 0.02 Sn 
in the ore, little of this could be present as cassiterite, 
which is extremely scarce except in the small and 
local deposits previously described’. 

The writer discovered in 1940 that the lithium 
pegmatites contain fine-grained disseminated beryl 
almost impossible to recognize in broken ore but eas- 
ily identified microscopically in index liquids. A de- 
tailed study of its occurrence was reported in 1954 
by Griffitts’ who determined 0.05% as the average 
BeO content, of which at least 80% is in the form 
of beryl. Assuming that 90% or 0.045 BeO is in 
beryl, and that 12% BeO is pure beryl, the indi- 
cated average beryl] content of the pegmatites is 0.375 
%. This would amount to a gross content of 77,800 
tons of beryl (9300 tons of BeO) in the ore reserves 
shown in Table III, without allowance for mine and 
mill recoveries. The U. S. Bureau of Mines is operat- 
ing a pilot plant to test beryl recovery’. 


COMPUTATION OF RESERVES 


Each cross section controls an ore reserve segment 
extending across all of the pegmatites and as deep 
as ore has been drilled. The influence of each section 
extends half way to adjacent sections, and the sum 
of its planimetered end areas of ore is multiplied by 
segment width and converted to tonnage at 11.7 cu ft 
per short ton. Weighted average of all its core assays 
determines average grade of each section, and the 
sum of the sections with grade weighted according 
to their proportionate tonnages equals the measured 
gross ore reserve. Table III summarizes this reserve 
as recomputed in 1959 at the end of the latest drill- 
ing program. Indicated ore is computed beneath and 
between measured-ore blocks wherever justified by 
drilling and geologic evidence, and it amounts to an 
additional 15 million tons. The total is more than 
one-third of the 99 million tons of spodumene ore 
estimated in 1960 from available data on world 
resources.” 

Open pit mine planning is based on 20-ft benches 
(Fig. 1) that intersect alternate blocks of ore and 
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Fig. 3. The dip of the country rock is indicatel by “d”. 


waste in each cross section. Each block is computed 
separately, less a 2-ft dilution allowance at every 
ore contact. In this process, pegmatite with less than 
10-ft bench width is not included with the ore. An 
inventory system for recoverable ore and incident 
waste records the data and tonnages per bench for 
each cross-section area of influence, and per bench 
throughout the mine area. Sums of these tonnages 
for all the benches equal total waste and recoverable 
ore. The ratio of waste to ore in the current 10- 
bench (200 ft) plan is 2.54:1, including the entire 
zone of weathering. 


OUTLOOK FOR EXPLORATION 


New exploration will concentrate on two favor- 
able areas. One involves the large pegmatite on the 
west side of the south sections, where limited drill- 
ing has shown above-average grade (Table III) and 
good thickness at depth. The other area is in the 
sections north of 8N where the great depth of peg- 
matite and associated altered breccias strongly in- 
dicates a center of steep ascent for pegmatite magma. 
This probability is supported by drilling beyond the 
north end of the pegmatites, which has shown that 
their low-angle pitch ends abruptly with the out- 
crops. These features outline the target area for fu- 
ture deep drilling to block ore for underground min- 
ing which, fortunately, is many years removed. 
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PRESENT STATE OF COAL FLOTATION 


IN WEST GERMANY 


Spurred by a variety of factors, coal flotation is making headway among the 


preparation plants of West Germany. Mr. Sallmann provides a general 
view of flotation practices being employed in his country, with special 
emphasis on the many-sided problems that confront German coal prepara- 


he coal mining industry of Western Germany is 

concentrated in three coalfields: the first on the 
Ruhr and the Rhein rivers, the second on the Saar 
river, and the third near the frontier between Ger- 
many and the Netherlands, around the towns of 
Aachen and Erkelenz. The total run-of-mine pro- 
duction of these three coalfields amounts te 736,000 
tpd which come from 145 collieries. There are 121 
washeries, 43 of them with a flotation plant. The 
total throughput of these 43 washeries is 280,000 
tpd, out of which 26,000 tons (9.3% of the washery 
feed coal) are cleaned by flotation. The capacity of 
the individual flotation plants varies within rela- 
tively wide limits, the average being 40 tph and the 
capacity of the largest flotation plant being 120 tph. 

During the last few years, the number and size of 
flotation plants have been steadily increasing, al- 
though flotation must be looked upon as an expensive 
and rather complex cleaning process. The considera- 
tions which have lead to the widespread application 
of flotation may be summarized as follows: 


1) In making coking coal, it is seldom possible to 
add uncleaned fines to the coke oven charge as their 
ash content is too high. If, however, the ash content 
of the fines is reduced to a maximum of 7 or 8%, 
they can be admixed to the washed and crushed 
small sizes without difficulty. This means, naturally 
that revenue is increased since the price of coking 
fines is always higher than the price for dust or 
uncleaned wet fines. 


2) To prevent silicosis and pneumoconiosis, water 
infusion and spraying of the coal are practiced much 
more today than ever before. As a result, moisture 
content of run-of-mine coal has markedly increased 
and the washery feed coal contains more and more 
slurry instead of dry dust. The price of slurry, how- 
ever, is very low, and in many cases it is impossible 


K. SALLMANN is associated with the Eschweiler Bergwerks 
Verein, Kohischeid, West Germany. 


tion engineers. 


by KARL SALLMANN 


to sell filtered raw slurry with a moisture content 
of 20 to 25% and, at the same time, 20 to 25% of 
ash. Reduction of the ash content of these slurries 
improves the possibility of dewatering them and, in 
this way, also enhances the marketability of this 
product. 


3) The new severe laws and regulations against 
pollution of air and rivers make it necessary to 
dedust coal better than in the past and to reduce 
the quantity of the waste water from coal prepara- 
tion plants and their solids content to a minimum. 


4) Even if there were no compulsory reasons to 
clean the fines, flotation will often lead to an in- 
crease in the overall yield. 


Although not the only application, it appears that 
the treatment of coking fines is the primary field for 
the flotation process in coal preparation. It must not 
be overlooked, however, that a series of arguments 
may be advanced against flotation: 


1) Flotation is an expensive process because, in 
addition to the cleaning operation itself, the de- 
watering of the froth and the disposal of the tailings 
is very costly. 


2) Operation of a flotation plant requires well- 
trained personnel. 


3) Filtered froth has about a 20% moisture content 
and, therefore, if mixed with the cleaned small coal 
it causes an undesirable increase in water content 
of the coke oven charge. For this reason it is neces- 
sary to take additional measures for dewatering 
washed small coal and this, of course, entails addi- 
tional expense. 


4) Disposal of flotation tailings involves very dif- 
ficult problems, particularly in highly industrialized 
regions. 
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An investigation covering 32 flotation plants of 
Western Germany shows the following composition 
and properties of their feed: 


Maximum Minimum Average 
(Pet) (Pet) (Pet) 


Volatile matter 
(water and ash-free) 38.7 21.2 29.9 


Ash content 32.9 9.7 20.5 
Grain size over 0.75 mm 13.1 0.0 3.9 
Grain size below 0.10 mm 70.7 11.6 34.6 


Ash content of size fraction 
over 0.75 mm 21.2 2.7 8.5 


Ash content of size fraction 
below 0.10 mm 47.5 18.3 31.1 


The figures for volatile matter content show 
that in most of the flotation plants, the fines to be 
cleaned are desirable for coking coals. However, the 
ash content of the fines in most of the collieries ex- 
amined is about 20%; thus it would be impossible 
to admix the uncleaned fines to the washed coal 
fines. As for the size consist, the feed to the flota- 
tion plants is composed of grains from about —0.75 
mm, with the particles of minus 100 microns pre- 
dominating. Furthermore, the table shows that the 
ash is concentrated in the finest size fractions. This 
is partly due to the fact that the feed to the flotation 
plant is usually sized in a current of water rather 
than screened. In this way, the coarser and heavier 
shale particles will pass into the coarse slurries, 
whereas the lighter coal particles and the slimes are 
concentrated in the feed to the flotation plant. 

Flotation cells used in most of the older plants of 
Western Germany are similar to the standard cell 
of Minerals Separation Ltd., apart from some 
smaller modifications. The latest type of this ma- 
chine is equipped with froth overflow launders on 
both sides. Other cells with double-sided discharge 
and generally designed like the Fahrenwald cell, 
are also being used in Germany. 

To judge from the results, the differences between 
the two types of cells is not substantial. If the grain 
size of the feed is very fine, which entails a tend- 
ency of the slimes to float with the coal, the stand- 
ard cell is given preference; one obtains a purer 
froth, together with tailings of a lower ash content. 
The Fahrenwald type, by contrast, seems to be more 
suitable for coarser slurries. Its vigorous agitation 
effect leads to tailings with a very high ash content 
at the expense of the cleanness of the froth. The 
volume of the cells range in most cases to about 
106 cu ft, although one washery has large cells with 
a capacity of 176.5 cu ft. 

The success of a flotation plant depends essentially 
on its method of operation which, in turn, is subject 
to the properties and the composition of the feed. 

As a rule, the solids content of the pulp in Ger- 
man flotation plants is less than some years ago. 
In most cases the solids concentration in the first 
cell is kept at less than 200 grams per liter and 
often at 100 grams per liter. This is because the 
slurry in most cases contains a greater amount 
of fines and slimes than before due to the higher 
moisture content of the run-of-mine coal. It is 
generally known that these fine slimes are better 
eliminated if the solids content of the pulp is kept 
low and if the reagents used do not produce too 
strong a collecting effect. 

The most commonly used reagents are coal tar 
derivatives manufactured so as to keep their content 
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of acid components, mostly phenols, as uniform as 
possible. Large quantities of these standardized 
reagents are commercially sold. They are easy to 
apply, and in practice, they have proved better than 
the former mixtures of different oils which had to 
be made up in the plants. 

It is known that the acid components will act as 
collectors but unfortunately, they are poisonous 
and conflict with the increasingly severe regulations 
against river pollution. The chemical manufacturers 
are trying, therefore, to produce flotation reagents 
free from phenols; some of them have already ap- 
peared in the market. They are less expensive than 
the usual flotation oils but it is claimed that they 
are equal to them as frothers and collectors. Large- 
scale experience with these chemicals, however, is 
still absent. 


WATER RECOVERY 


There is one other point which needs being men- 
tioned, namely, the reuse of the waiter after the de- 
watering of the froth and the tailings. The recovery 
of this water becomes more and more a necessity 
since, with the concentration of the industry in 
Western Germany, it is extremely difficult to meet 
the demands for water. Fortunately, the chemical 
industry has many water clarification agents that 
do not affect the flotation process. 

The higher the proportion of the filter cake added 
to the washed fine coal, the more important is the 
dewatering of the froth. This is true especially in 
the case of coking coal. Up to now the most common 
process of dewatering froth is the traditional method 
using vacuum drum or disc filters. By means of 
modern drum filters with variable speed and a suit- 
ably formed surface, a high degree of efficiency is 
achieved. In many cases a moisture content of less 
than 20% is realized with a specific throughput up 
to 0.07 tons per sq ft. 

It has been observed that the specific throughput 
of the filters is increased if the filter itself is preceded 
by a vacuum froth destroyer. Much in favor in 
Germany are flocculation agents which have the 
twofold effect of increasing the specific throughput 
and of reducing the final moisture content, provided 
that they are added in right proportions-approxi- 
mately 100 grams per ton of solids to be filtered. 

Bronze or stainless steel filter cloths still predom- 
inate with vacuum filters. Plastic cloth, though 
rather attractive because of its hydrophobous sur- 
face, proved a failure in many cases due to in- 
sufficient mechanical strength. Disc filters, however, 
are frequently operated with filter bags made of 
perlon, saran and similar synthetic material. The 
throughput capacity of the filter can be increased by 
thickening the pulp. 

A satisfactory method of dewatering froth in cen- 
trifuges has not yet been found. Tests in this direc- 
tion are being made, but it would be premature to 
derive conclusions. For seven years, Eschweiler 
Bergwerks Verein has been operating a bowl centri- 
fuge in one of its washeries. With two baskets, each 
with a diameter of 100 in. and a useful width of 
28 in, this centrifuge handles 15 drv tons of froth 
per hour. If the sieve cloth is covered with a layer 
of small coal prior to centrifuging, it is possible to 
reduce the moisture content to about 15%. The 
great disadvantage of this machine is the high con- 
tent of solids in the filtrate, about 60 grams per liter. 
As the drainage and recovery of these extremely 
fine-grained solids are very difficult, the advantage 
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of the excellent dewatering effect of the centrifuge 
is lost to a great extent. Other types of centrifuges 
with sieves give similar results. Attempts are being 
made, therefore, with solid bowl centrifuges, but 
they apparently have not been a convincing success. 


TAILINGS POSE PROBLEM 

The problem of most concern to German flotation 
engineers is the disposal of tailings discharged in a 
pulp containing 40 to 50 grams of solids per liter, 
80 to 90% of which are smaller than 100 microns. 
Only a few collieries are fortunate enough to have 
at their disposal settling ponds into which tailings 
can be impounded for dewatering. In addition, the 
method of excavating dewatered tailings is hardly 
an economic proposition because, not only the exca- 
vation itself is expensive, but also there is usually 
no place to dispose of the partly dewatered product. 

In view of the enormous space requirements of 
the ponds and the expensive work of excavating 
them, great efforts are made to dewater the tailings 
as cheaply as possible without a need for large space. 
Thickeners which bring about a concentration up to 
600 or 700 grams per liter are not sufficient for this 
purpose. Attempts have been tried to pump such a 
thickened underflow onto waste heaps, but it was 
difficult to mix it evenly with the washery refuse. 
Watery zones and rills formed, threatening the 
consistency of the waste heap and detrimental to the 
formation of a stable slope. 

Dewatering of thickened tailings in filter presses, 
commonly used in Great Britain, has not found 
widespread application in Germany. In fact, it seems 
too expensive, mostly in view of the low throughput 
and high cost. In spite of this, manufacturers of 
filter presses are making great efforts to design fully 
or semi-automatic filter presses, and it is possible 
that the future will lead to success in this field. 

Tests are also being made with centrifuges, but 
because of the fineness of the material, the only type 
holding a prospect of success is the solid bowl cen- 
trifuge. The tailings can be dewatered to a moisture 
content of 30 to 35% and, in exceptional cases, even 
less. But this product is still too fluid, for it sticks to 
rubber belts and to the walls of bin wagons. 

A partial solution to the problem is the old method 
of running tailings into a settling basin where the 
coarser particles will settle and be discharged by 
means of a perforated bucket elevator. The sandy 
material discharged from the buckets can be ad- 
mixed to the washery refuse without difficulties, but 
the disposal of the sump overflow still remains a 
problem. 

Recently this method has been markedly im- 
proved. A new plant has been put into operation 
recently at the Emil Mayrisch colliery near Aachen, 
and only time will determine how the new method 
will affect the behavior of the waste heav. Reagents 
with a very high flocculating effect are added to the 
tailings in a very large settling tank. Most of the 
solids are flocculated and will settle. They are dis- 
charged by means of an elevator whose buckets are 
lined with a 2-mm sieve cloth. The coarse tailings 
discharged from these buckets are mixed with 
‘roken wochery refuse. at a ratio of 1:1 up to 1:2.* 
The resulting product discharged from this mixer is 
a crumbly mass which can be transported without 
difficulties to the waste heap by belt conveyor. The 


*The overfiow of the settling tank runs into a thickener; its under- 
flow, with a very high solids concentration, is pumped into the 
mixer. 


efficiency can still be improved by addition of fly- 
ash or similar material. 

Whatever the method of tailings disposal, the 
costs are always very high and can equal or even 
exceed the cleaning costs. Other efforts are being 
made, therefore, to improve the economy of the 
flotation plants by transforming the tailings into 
useful products. It has been proposed to make 
cement or bricks from tailings of suitable chemical 
composition, but these attempts were given up after 
the first stage of the experiments because the pro- 
ducts obtained were not competitive in the market. 
Recently, tests have begun with a view to sintering 
the tailings and making cinder blocks from the very 
hard, slaggy sintered material. This process is still 
under trial. 

It has been proposed to run flotation plants in 
such a way that they produce a very clean concen- 
trate and tailings with an ash content not exceeding 
40% which could be used as boiler fuel. In such a 
case it would be possible to stockpile the tailings but 
the loss of cleaned coal would be so high that the 
whole process would no longer be economic. 


COST OF COAL FLOTATION 


In conclusion it seems appropriate to mention the 
costs of flotation in Germany. The figures are given 
in German currency since conversion of Deutsch 
Marks into dollars using the official rate of exchange 
would not lead to comparable figures because of 
the different cost factors (e.g. wages are certainly 
not the same in the U.S. as in Germany). 

The figures in the table have been calculated 
partly from the results obtained in the 32 German 
washeries mentioned at the beginning of this paper 
and partly in the light of the latest experience. All 
figures are on a dry basis. 


Costs of Coal Flotation in Western Germany, 1960 


Tailing 
Treatment Dispeosal® 
Cleaning' of Froth? (in ponds) 


Total Costs in DM per ton 1.27 1.26 5.41 


Contributing Cost Factors 
(Pet of Total Costs) 


Capital expenditure including 21.2% 20.6% 19.2% 
interest, depreciation 
bor 13.4 11.9 64.0 
Power Consumption 27.6 43.7 9.8 
Reagents 23.6 9.5 3.1 
Other material 9.5 4.8 == 
Maintenance 4.7 9.5 3.9 
100.0% 100.0% 100.0% 


' Covers costs of transportation of feed pulp, conditioning, ad- 
dition of reagents and operation of flotation cells. 

“Includes cost of transportation of froth from flotation cells to 
the filters and operation of the filters and addition of reagents. 

* Costs calculated on basis of dewatering in settling ponds and 
excavation of contents. As a rule, excavation of settling ponds 
are done by contractors; cost for this work is included in “Labor” 
which accounts for the high percentage of total costs for tailings 
disposal. According to available data, costs of other methods of 
tailings disposal are as follows: filter presses, DM 8; solid bow! 
centrifuges (which do not produce final products), DM 2; settling 
basins with bucket elevators and tailings mixed with crushed 
washery refuse, DM 3. 


As a rule, 100 tons of feed to the flotation plant 
will be split approximately into 80% concentrate 
and 20% tailings by weight. Using this proportion 
as a basis, the total cost per ton of feed to the flo- 
tation plant is DM 3.36. 

Although problems still remain to be solved, the 
present state of coal flotation in Western Germany 
gives promise for the future of that nation’s coal 
industry. 
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MISSION MINE GOES TO WORK 


On July 25, the first copper ore from American Smelting & Refining 
Co.’s Mission open pit mine was sent into the new 15,000-tpd con- 
centrator; three days later, the first rail cars containing the Mission 
concentrate were sent north to the smelter at Hayden, Ariz. Thus 
two years after stripping was started, Asarco’s new mine, located 
south of Tucson, went on stream several months ahead of schedule. 
The plant, designed and constructed by Western Knapp Engineer- 
ing Co., is expected to be operating at full capacity about Septem- 
ber 1, with present plans calling for the copper concentrate from 
Mission to be shipped to Asarco’s smelters at Hayden and El Paso. 


Pending completion of the concentrator, 250,000 tons of Fifty-five ton trucks carry ore to primary crusher. The 
mine ore were stockpiled (upper right). At top center major copper mineral is chalcopyrite. Ore grade is con- 
is primary crusher; from upper left to center is coarse fined to folded and faulted hornsfel, tactite and argillite 
ore storage, secondary crusher plant, and main plant. rock types that were intruded by a monzonite porphyry. 
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Primary crushing at Mission is done in a 54-in. gyratory From the coarse ore storage (shown above), ore goes to 


ot crusher equipped with replaceable wear plate sections. a secondary crusher plant located between the stockpile 
id Run-of-mine ore from the 250-ft deep epen pit is re- and the main plant. The material then goes to a fine ore 
5 duced to 6-in. size and sent to the coarse ore storage. stockpile which has a nominal capacity of 15,000 tons. 


Grinding section (left) has 
four 10% x 15-ft rod 
mills, eight 10% x 15-ft 
ball mills recirculating 
through cyclones, and two 
7-ft regrind mills. The 
copper flotation process 
(right) is divided into two 
halves, each operating in- 
dependently of each other. 


The concentrator has two 275-ft diam tailings thickeners Last major construction project was the lime and reagent 
from which tailings are sent by gravity one mile to the storage area and the concentrate filtering and handling 
tailing dump. New process water for the plant is facility located adjacent to the concentrator and rail 


obtained from wells about five miles east of Mission. siding. Estimated cost of Mission Project is $43,500,000. 


~~ 
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PREPARING MEN 


FOR MINING’S FUTURE 


he mining industry is guaranteed an important 

future because its products are indispensable. 
However, this can be anything from a brilliant, ef- 
ficient, profitable future to one of being a heavy- 
handed, dull-witted claimant for public handouts, 
according to the caliber and training of the young 
men who enter the industry. 

Many views have been expressed about the type 
of education needed for today’s mining industry. 
Criticisms have been aired to the point that further 
controversy amongst ourselves could be detrimental 
to both mining education and the mining industry. 
It is time we get together and start going somewhere. 

To canvass the various attitudes of mining edu- 
cators, a questionnaire was sent to a group of these 
dedicated, intelligent men, whose primary interest 
is to help the industry and the profession. The fol- 
lowing is a summary of their views. 

There was rather general agreement with the 
view expressed by Mr. Wood in the letter to the edi- 
tor featured in MINING ENGINEERING (November, 
1960) that it is important for the industry to clarify 
its need for minerals engineers. There is no doubt in 
the minds of mining educators that the industry is 
making a serious mistake in not supporting develop- 
ment of competent specialists in the mineral field, 
and in permitting the former high standing of the 
mining professions to deteriorate. There is a strong 
feeling that the industry of the future has much to 
gain from attaching more dignity and importance to 
technical proficiency and accomplishment. 

In regard to curricula, a large majority is not in 
favor of more specialized curricula or a separate 
curriculum aimed at mining industry management. 
The majority is convinced that present curricula and 
a 4-year degree are the best basis for proceeding, it 
being generally recognized that modifications should 
be made from time to time to meet changing condi- 
tions. Many believe that most industrial critics do 
not realize to what extent changes are constantly 
being made, and are relating their criticisms to past 
educational practices. 

The majority of educators stress the importance 
of basic cultural, mathematical and scientific train- 
ing in the four-year curriculum, believing that spe- 
cialization should come in the later part or in gradu- 
ate study. They think that management training, to 
the extent feasible in school, should be combined 
with technical training. Most of them would endorse 
longer education aimed at either specialization or 
rounding out the ‘whole man” if there were suffi- 


E. JUST, Member of SME, is Executive Head of the Department 
of Mineral Engineering, Stanford University, Stanford, Calif. 


1074—MINING ENGINEERING, SEPTEMBER 1961 


by EVAN JUST 


cient appreciation in industrial circles to make the 
longer programs attractive to students. The belief 
is nearly universal that the present picture in the 
industry makes long educational programs impossi- 
ble to sell, and that curricula can be readily modified 
if the industry will clarify its needs and develop an 
attractive image in the minds of able, ambitious 
youths. The notion that hard selling can overcome 
the handicaps of the present industrial image is 
scouted as ridiculous. Educators are generally 
aware that the mining business is not attracting its 
share of the better portion of the youth crop, and 
are baffled as to what can be done effectively unless 
the image is improved. 

There was some comment that the best way to 
specialize in either management or technology is by 
graduate work after some industrial experience. It 
is suspected that a majority would have endorsed 
this viewpoint had the question been asked. One of 
the principal objections to an undergraduate cur- 
riculum in management is based on the belief that 
management capability cannot be determined with- 
out experience. 

Reaction to industry viewpoints about education is 
mixed and confused. Educators see no consistency in 
industry opinion on this subject and think that most 
industry concepts are not abreast of current educa- 
tional policy. Industry spokesmen recommend a di- 
versity of subjects for inclusion into curricula that in 
the aggregate could hardly be packed into six years 
and at the same time they stress fundamentals. Indus- 
try representatives plead for more literacy, for better 
expression, written and spoken, for more cultural 
breadth, for foreign languages, for better economic 
comprehension, for more capability in getting on 
with people, for better grounding in mathematics, 
physics and chemistry, and for a variety of skills 
beyond the basic techniques of mining, milling and 
smelting, including law, business administration, 
labor relations, sales management, accounting, fi- 
nance, industrial engineering, statistics, computer 
programming, and operations research. Coupled 
with these suggestions is an industry position that 
won’t compete aggressively in recruiting, that won’t 
pay any premium for longer education, that puts 
engineers on technician-level jobs for years after 
graduation, that promotes slowly but lays off read- 
ily, that holds technology in low esteem, and has but 
few really good technical jobs toward which to 
strive. Industry men tend to blame curricula for 
lack of student interest, without perceiving that the 
main deterrent is the poor image which the industry 
presents in the eyes of ambitious youths. Despite 


: 


the good will with which industry suggestions are 
offered, it seems that educators are justified in being 
confused and frustrated at industry attitudes. 

Regarding the routine through which the industry 
puts technical graduates, opinions are divided. Some 
see the labor portion as of no use to technical per- 
sonnel, others as beneficial to future managers. Sev- 
eral respondents observed that the time for labor 
experience is in summer employment during under- 
graduate years, and expressed the wish that industry 
would be more liberal in accepting summertime 
employees. There is a general feeling that industry 
programs could be improved as to value, interest, 
and supervision, that the labor aspect is over- 
stressed, and that engineering graduates have their 
initiative curdled and hopes chilled by long years at 
such unimaginative chores as surveying and sampl- 
ing. 

Most educators believe that good on-the-job 
training programs are of vital importance, particu- 
larly because rapidly changing conditions require 
the schools to stress fundamentals. Educators are 
deeply perturbed at general industry indifference 
toward such programs and at the primitive nature 
of most of those that exist. 

Responses were sought with respect to the type of 
education usually called work-study, wherein stu- 
dents spend from a fourth to half of their time in 
industrial employment, switching with alternates so 
that the industrial job is constantly occupied by one 
of them. This system had many advantages from al] 
viewpoints. It attracts students, and provides a basis 
for some to obtain education who could not other- 
wise afford it. It stimulates interest in studies and 
brings realism to the classroom. It gets the labor 
and technician levels of experience over at an ap- 
propriate stage and turns out a more finished prod- 
uct. It enables a student to determine his adaptabil- 
ity to the industry at an early age and, if he sticks, 
to modify his education to suit his particular capa- 
bilities. It enables employers to help deserving lads 
from mining communities, to determine desirable 
candidates at an early stage, and to shape their edu- 
cations to mutual advantage. Four mining schools 
have utilized this method in recent years, and their 
reaction is enthusiastic, despite the inconvenience. 

With respect to general suggestions toward im- 
provement not covered above, educators believe 
that the mining industry is tragically mistaken in 
not competing more aggressively for a share of the 
cream of the college crop. 

If industry wants technical “quarterbacks”, 
broadly trained in a number of technical specialties 
and indoctrinated in mining’s special problems so 
that they can coordinate the diverse technical activ- 
ities that the industry employs, it is important to 
encourage this type in some way. Today the young 
jack-of-all-trades engineers find themselves sur- 
rounded in industry with technical specialists more 
deeply trained along special lines than themselves, 
and thus more likely to gain recognition in technical 
departments. The “jacks” would have some advan- 
tage in management, but a substantial portion of 
engineers are not well adapted to management 
functions. Thus, a large portion becomes lost in the 
lower midsection of the industry, a disappointment 
to themselves and to their managerial supervisors. If 
on the other hand, industry does not care about the 
jack-of-all-trades engineer—and many industry 


spokesmen have dismissed him as obsolete—but 
does want technical men specially trained for the 
industry, it becomes important to encourage research 


and development along lines not embraced in other 
recognized technical specialities, such as rock me- 
chanics, ground support, and the breaking and 
handling of rocks in ways peculiar to mining. Other- 
wise where are these specially trained technical 
specialists to find their place in the industry? 

Most mining educators believe that, whether or 
not undergraduate curricula should be longer than 
four years, a fifth or sixth year of education would 
be valuable to the better candidates. It is universally 
recognized that education cannot make a man, but 
stoutly maintained that good education can make a 
man much better. Most educators believe that in- 
dustry would be wise to encourage its better per- 
sonnel to return to school to round out their train- 
ing, improve research capability or develop a spe- 
cialty. They know that a large majority of those who 
have taken graduate work, whether after industrial 
experience or not, have been glad that they did so. 

Lastly, most educators believe that the industry 
would profit by improving earning power during the 
first ten years of employment and by vivifying pro- 
motion policies for the proficient. Also, they feel 
sure that if industry realized the adverse impact of 
its readiness to lay off young technical personnel on 
youngsters making their vocational choices, it would 
find a way to modify its attitude. 


THE NEWTON-WHITING SURVEY 


A survey of mining industry management opinion 
performed by Messrs. Newton and Whiting of the 
College of Mines, University of Idaho, appears to 
reflect with reasonable accuracy the views of those 
who are not only in the mining industry, but in de- 
cision-making positions within it. Newton and 
Whiting report that somewhat less than half the en- 
gineers hired by mining companies are mining engi- 
neers and that only a small majority of mining 
employers prefer mining engineers over other en- 
gineers. About 40% of mining executives are mining 
engineers. About two-thirds of the respondents are 
satisfied with four-year graduates. Only 10% will 
pay any premium for education beyond this, and the 
premiums are small. As for opportunities for their 
young engineers to move upward, the majority are 
into management, but most employers do not attach 
particular importance to mining engineering train- 
ing as a preliminary to managerial status. There is 
a strong tendency to regard the man as more im- 
portant than the education. The emphasis on indi- 
vidual energy, versatility and aggressiveness is so 
strong that the majority is against competing in 
college recruiting, on the theory that aggressive, 
capable candidates will do their own job rustling. 
Mining engineering departments enjoy no special 
status in industrial organizations, being simply re- 
garded as service groups and among the places 
where management raw material can be parked. 
There is a preference for engineering training, but 
the emphasis is on basic training, i.e. mathematics, 
“basic engineering” and English. As groundwork for 
future advancement, presumably in addition to 
courses in mining and metallurgy, preference was 
indicated for economics, history, accounting, man- 
agement, and industrial engineering. Although less 
than half the respondents advocated special cur- 
ricula in mining industry management, the above 
preferences suggest that a majority favors seasoning 
curricula with subjects pertinent to management. 
Less than half the responding companies have on- 
the-job training programs. 
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This author endorses most of the educator views 
described above, including the desirability of build- 
ing up the status of technology and the mineral en- 
gineering professions. The emphasis that developing 
countries place on technology is a clue to its basic 
importance, and all of us are aware of the immense 
advantage that communist states are likely to 
achieve by their special attention to technical de- 
velopment. More emphasis, including support for 
basic research, would pay off, both industrially and 
nationally. In this connection, it is interesting that 
the coal industry, as reported by Newton and Whit- 
ing, is more interested in mineral engineers than are 
the other branches of the mining industry. Not many 
years ago coal operators made relatively less use of 
engineers, but the struggle for markets in the face 
of rising labor costs has taught this group to appre- 
ciate technology. Certainly no other branches of 
mining have a lesser stake in efficiency or that their 
problems are less technical. 

Having a deep conviction that the progress of 
mankind through the centuries has been mainly due 
to the special energy, intelligence and leadership of 
less than 20% of the world population, this author 
believes any industry which is not getting its share 
of the best of the youth crop is in trouble. We are 
not getting our share, and whatever steps will close 
the gap should be considered vital. We do not be- 
lieve in developing an aristocracy of education, but 
cold statistics make it apparent that most of the 
leaders of the future will be college-trained. Thus, 
to sit in our shops and offices waiting for stalwart, 
sterling types to beat their way to our doors simply 
ignores the competition that exists for the best of 
the youth crop. Why should they beat their way to 
our distant and not very receptive doors when nu- 
merous others are competing aggressively for their 
talents? These competitors for talent are not as 
fearful as we of spoiling the younger generation 
with attention and promises, but they seem to get 
results. 

Furthermore, it is difficult for this writer to share 
the view that the “jack-of-all-trades” engineer, whom 
it is becoming fashionable to deride in both indus- 
trial and educational circles, is obsolete except by 
failure of the industry to make a place for him. Don’t 
we want chief engineers to have technical breadth, 
and if you agree that the best management training 
for mining would be a combination of cultural 
rounding, technology and_ business training, 
wouldn’t we want the technical part to be diverse 
rather than specialized? Actually what various 
industry people call for requires the same jack- 
of-all-trades exposure to civil, mechanical, elec- 
trical and industrial engineering, plus a_ better 
cultural rounding, better self expression and a 
firmer mathematical-scientific base, capped with 
further technical specialization or management 
training. The awkwardness of our position is that 
even at some sacrifice of mining technology, this job 
cannot be done in less than five years and the in- 
dustry majority does not encourage the added train- 
ing. The industry majority is wrong. This does not 
argue against a four-year degree or an interim of 
industrial experience. Simply stated, a modern edu- 
cation for mining requires all the facets mentioned 
above and, no matter how it is sliced, the complete 
job cannot be done in four years. On-the-job train- 
ing, utterly desirable as it is, cannot perform these 
particular functions without organized schooling 
which the industry is not prepared or likely to under- 
take. 
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There are those who argue that the industry, with 
larger organizations employing many diverse spe- 
cialists, and a convergence toward fewer methods, 
in which simple earth-moving plays a large part, 
does not need jacks-of-all-trades as either quarter- 
backs or captains. But ask them, “How adequate is 
a mine operator who knows nothing about geology. 
as is the case with most civil, mechanical, electrical 
and industrial engineers, and legal or business grad- 
uates?” and “Have they ever had the experience of 
working under decision makers who do not under- 
stand the fundamentals of what they are govern- 
ing?” The management of the mining industry today 
will not be improved by being thrust into the hands 
of people who lack special training for its needs. 
What we need for key positions are engineers with 
both breadth and specialized depth, and managers 
grounded in our technology as well as business 
training, with more cultural versatility all around. 
This is a large order, but the future is a large future, 
and the demands on the mining industry will be 
greater and greater. The need for competence will 
be so urgent that better training will have to be pro- 
vided for those fitted to take command. If the indus- 
try fails to recognize this, it will have to send its 
more promising employees back to school, as many 
progressive firms in various fields are now doing. 

The need of special management training for 
men in the mining industry seems obvious. The 
industry is too technical to be managed effectively 
by people lacking technical grounding, but on the 
other hand, we are aware that technical training 
alone is not adequate preparation for manage- 
ment. Simple arithmetical calculation of where 
the good jobs are in mining compels us to recognize 
the need for business training. It is absurd to assume 
that good management is learned simply and natur- 
ally through industrial experience, as most business 
organizations have much to learn about manage- 
ment. To say that management aptitude cannot be 
gaged in school is tantamount to saying that man- 
agement qualities are more subtle than scientific or 
technical qualities. This is hard to believe. Leader- 
ship, drive, organizing capability, and the ability to 
get on with people are fully as likely to be evident 
in college students as technical ability, although we 
recognize that in all fields many excellent perform- 
ers find themselves later in life. For the doubtful 
cases perhaps a combination of cultural breadth, 
scientific grounding, technical breadth and business 
training is a far safer course than commitment to 
technology alone. This is intensification cf the jack- 
of-all-trades concept which is commonly termed 
“obsolete,” but the man thus trained is less likely to 
get trapped in the midsection of the industry than 
the average technical graduate, and has a better 
basis on which to build specialization, whether 
technical or managerial. 

It should be pointed out that about two-thirds 
of the job of making mining industry education 
more attractive to youths and satisfying to grad- 
uates appears to be the responsibility of the in- 
dustry. The biggest and most urgent part of this 
job is to provide a better image in the eyes of young 
men. Without this, everything else is relatively 
futile. More interest in technology, better on-the-job 
training and a willingness to cooperate in work- 
study programs will be very helpful. The gains or 
losses will be chiefly to the industry. However, all 
educators will surely pledge their willingness to co- 
operate toward a finer future, a greater country, and 
a better world. 
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SIDE 

WEST SIDE 
| | SME members attending 
| the Annual Meeting in 
| | | | February will be going “all 

| | around the town’ from & 


— UN Plaza for a look at the “4, 
— _ 


convention headquarters at _ 
3 [| the Statler-Hilton to the | 


new offices of the Institute : 


(Details on page 1080) 


OCTOBER AGENDA 


2-3 AIME-CIM Meeting, Ottawa 
3-4 Southern Research Institute, Birmingham 
5-7 AIME-ASME Joint Solid Fuels Conference, Birmingham 


FOR YOUR ATTENTION 
AIME Bylaw Changes—p. 1080 

SME Preprint List—p. 1090 
SME Books—p. 1078 
AIME Transactions (Mining) 
Vol. 220, 1961—p. 1040 


Don’t Forget Our New Address 


Is 
345 East 47th Street, New York 17, N.Y. 
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SOCIETY OF MINING ENGINEERS OF AIME 
345 East 47 Street @ New York 17,N. Y. 


OFFICE OF THE SECRETARY 


re: Out-of-Print Volumes 


Dear SME Members: 


Among the many useful volumes published by AIME in the past and now out of print 
are: 


Coal Preparation D. R. Mitchell (Editor) 
Ore Deposits of the Western States W. Lindgren 
Porphyry Coppers (Original Edition) A. B. Parsons 


From time to time we receive orders for each of these. Interest in a new “Coal Preparation” 
volume has been sufficient to warrant a complete rewrite which is now underway. Publi- 
cation is tentatively scheduled for 1965. 


Interest in “Ore Deposits” and “Porphyry Coppers” has not been so well defined. A second 
volume on the “Porphyry Coppers” by A. B. Parsons, published in 1957, supplements but 
does not replace the earlier volume. Lindgren’s great book on ore deposits in the West is, 
of course, a classic. 


Prime purpose of this letter is to define the demand for these two volumes. Price will de- 
pend on such demand, but it is believed that they can be reproduced and sold for $5.00 each. 


Please write me at our new address—345 East 47th Street, New York 17, N. Y.—and tell me 
whether you will purchase a reprint of “Porphyry Coppers” or of “Ore Deposits”. If you 
are interested but do not have time to write, just fill in your name and address on the 
Reader Service Card on page 933, circle No. 149 for the Lindgren volume and No. 150 for 
the Parsons volume, then drop it in the mail box. 


Notation on the inquiry card will serve only as a measurement of possible demand. It is 
not an order for either volume. 


Your cooperation in this matter will be deeply appreciated. 


Sincerely, 


John Cameron Fox 
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BEHIND THE 
SCENES 


Culminating the planning that first 
began in 1957 for the Commemora- 
tion of the 50th Anniversary of Froth 
Flotation in the U.S. is the meeting 
being held in Denver this month, 
September 17-29. It is the result of 
the combined efforts of many men 
who have been working for more 
than four years to make this occa- 
sion a tremendously successful one. 


F. E. BRIBER, SR. 
General Chairman 


50th Anniversary of 
Froth Flotation in U.S. 


NEIL PLUMMER 
1961 Chairman 
Minerals 


Beneficiation 
Division of SME 


J. D. VINCENT 


Chairman 
Executive Committee 


50th Anniversary of 
Froth Flotation in U.S. 


D. W. FURSTENAU 


Chairman 
Editorial Committee 


50th Anniversary of 
Froth Flotation in U.S. 


Pictured here are some of the 
men who have played a leading part 
in formulating plans and making ar- 
rangements for the meeting and for 
the publication of the commemora- 
tive volume. 


On the local scene in Denver, the 
following people served as commit- 
tee chairmen: W. D. Cramer—ar- 
rangements, Hildreth Frost— techni- 
cal sessions, F. M. McKinley—pro- 
gram organization, T. H. Kuhn— 
publications and translations, O. W. 
Walvoord—publicity, E. D. Dicker- 
man—banquet, R. D. Moody—lunch- 
eon, E. H. Crabtree—Scotch Break- 
fast, A. L. Hill—cocktail parties, 
Clyde Johnson—registration, Pat 
Ross—trips and Mrs. Fred Smith— 
ladies program. 


The one additional element needed 
to assure the success of this meeting 
is you. If you haven’t made your 
registration yet, send your advance 
registration and hotel reservation 
request via airmail today to AIME, 
P. O. Box 1923, Denver, Colo. 


According to present plans the 
50th Anniversary Volume should be 
available early in 1962. Prices are: 
Members—prepublication $8.00, later 
$10.00; non-members—prepublication 
$12.00, later $14.00. The volume is 
comprised of 23 specially authored 
chapters as follows: Early American 
Ore Dressing Practice by P. R. 
Hines, Sketch of Early Commercial 
Flotation by P. R. Hines and J. D. 
Vincent, Historical Outline of Major 
Developments in Flotation by E. H. 
Crabtree and J. D. Vincent, The 
Magnitude and Significance of Flo- 
tation in the Mineral Industry of the 


IN DENVER 


U.S. by C. W. Merrill, Physical Chem- 
istry of Flotation Systems by P. L. 
de Bruyn, Theory of Nonmetallic 
Mineral Flotation by F. F. Aplan 
and D. W. Fuerstenau, Theory of 
Sulfide Mineral Flotation by J. 
Rogers, Froths and Frothing Agents 
by R. B. Booth and W. L. Freyberger, 
Flotation Kinetics by N. Arbiter and 
C. C. Harris, Applied Flotation Re- 
search and Development by R. J. 
Brison and R. D. Macdonald, Stand- 
ard Flotation Separations by C. 
Thom, Statistical Methods in Flota- 
tion Testing and Mill Operation by 
W. A. Griffith, Flotation Circuit De- 
sign by A. Dorenfeld, Flotation Ma- 
chines by N. Arbiter, Fine Particles 
in Flotation by T. P. Meloy, Prepa- 
ration of Flotation Plant Feed by 
R. R. Smith, E. E. Sougstad and 
R. D. Carpenter, Plant Practice in 
Sulfide Mineral Flotation by F W. 
McQuiston, Jr., and E. C. Tveter, 
Plant Practice in Nonmetallic Min- 
eral Flotation by R. E. Baarson, C. L. 
Ray and R. H. B. Treweek, Mill 
Control by C. G. H. Bushell, J. E. 
Lawver and W. Barbarowicz, Analy- 
sis of Operating Mills by F. M. Lewis, 
T. M. Morris, G. M. Bell and W. C. 
Lay, Flotation Economics by S D. 
Michaelson and N. Weiss, Coal Flo- 
tation by D. J. Brown and Outlook 
for Flotation by A. M. Gaudin. 

The editorial committee working 
under D. W. Fuerstenau in the prep- 
aration of this volume includes: 
F. F. Aplan, N. Arbiter, B. H. Clem- 
mons, P. L. de Bruyn, E. W. Engel- 
mann, W. I. Freyberger, F. C. Green, 
D. W. McGlashan, S. F. Ravitz, E. C. 
Tveter, N. L. Weiss and S. R. Zim- 
merly. 
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“Wonderful Town” 
at Your Feet 


Gateway to the world—the new International Airport at Idlewild welcomes pas- 
sengers to the U.S. and speeds others on their way to the four corners of the globe. 


The AIME Annual Meeting returns 
to New York for 1962 and something 
new has been added—the new Engi- 
neering Center. SME members at- 
tending the 9lst Annual Meeting 
February 18 to 22 will have a chance 
to visit the Institute’s new head- 
quarters facing the U.N. grounds. 
Meeting headquarters will be at the 
Statler Hilton Hotel as usual so a 
trip across town will be in order. It 
may give you a new perspective on 
Our Town and might even be your 
first view of the U.N. Make plans 
now to visit both. 


Arrangements are underway for 
the All-Institute social events and 
veterans of these meetings will find 
the mixture is pretty much “as be- 
fore.’ The Welcoming Luncheon, In- 
formal Dance, the Annual Banquet 
and Reception are all on the agenda. 
There are hints of an innovation for 
the Dinner-Smoker but plans aren’t 
definite yet. 

Programming for technical 
sessions is being handled by the 
Divisions as usual. For preliminary 
reports on the M & E and IndMD 
sessions see pages 1085 and 1083 re- 
spectively in this issue of MINING 
ENGINEERING. 


SME Education Session 


The Education Committee, under 
the chairmanship of Willard C. Lacy, 
has planned its session for Sunday 
afternoon, February 18. The program 
consists of four papers: Changing 
Government Policies and Laws and 
Their Effect Upon the Mineral Indus- 
try by Charles H. Behre, Jr., The 
Place of New Analytical Methods in 
the Mineral Industry by W. M. Tud- 
denham, Developments in the Field 
of Rock Mechanics by J. J. Reed and 
Utilization of Operations Research 
Techniques in the Mining Industry 
by E. L. Vickers. 


SME Mineral Economics 
Session 
Richard M. Foose, program chair- 
man of SME Mineral Economics 
Committee, has announced that the 
Committee is planning on three ses- 
sions during the Annual Meeting. 
Five papers will be presented at 
Session I on the theme Mineral Im- 
ports and Stabilization Policy; four 
papers on the subject Impact of In- 
ternational Developments in 1960-61 
will be given at Session II; and four 
papers are planned for the final ses- 
sion on Linear Programming Applied 
in the Mining Industry. 


full information. 


913 Glasgow Avenue 


Sharp, 
Economical Classification 
of — 44” Sands. 


For classifying a wide range of sizes of different specific gravities in a primary 
pulp, the CONCENCO® CPC Classifier is unexcelled. The accuracy of its multi- 
stage classification enhances efficiency of subsequent operations. Available 
for as many spigot products as may be required—up to 10 or more. Send for 


THE DEISTER CONCENTRATOR CO., INC. 


The Original Deister Company, Established 1906 
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Bylaw Changes Proposed 


The following’ proposals _ for 
changes in the Bylaws were made 
at the June 20 meeting of the AIME 
Board of Directors: 

Current AIME Bylaws provide that 
a Member be carried on the rolls for 
two years after his dues become due. 
Relatively few Members pay their 
dues during their second year of 
delinquency, yet the cost to the Mem- 
bers in Good Standing to carry these 
Members a second year is appreci- 
able. It is proposed to revise AIME 
Bylaw Article Il, Section 4. b, from 
“unpaid for two years” to “unpaid 
for one year” to provide that de- 
linqguent Members be dropped one 
year after their dues become due, 
effective Dec. 31, 1961. 

The AIME Board of Directors 
voted to change the name of the 
Secretary of AIME to General Sec- 
retary of AIME. It is proposed to 
amend the Bylaws to this effect 
wherever applicable. 


Minerals Industry to 
Meet in San Francisco 


Plans for the Pacific Southwest 
Minerals Industry Conference to be 
held April 12 to 14 at the Palace 
Hotel, San Francisco are under way. 
The conference is sponsored by the 
San Francisco Section of AIME with 
the aid of the co-sponsoring Nevada 
and Southern California sections. 

The program committee under the 
chairmanship of Karl W. Mote con- 
sists of J. K. Brooke, R. M. Stewart, 
W. T. Griswold and J. B. Newsom. 

In addition to the technical ses- 
sions, a field trip is being worked out 
for Saturday, April 14. 


Fritz Award for 1962 
Goes to Greenewalt 


Crawford H. Greenewalt, E. I. du- 
Pont de Nemours & Co. Inc., was 
unanimously selected as recipient of 
the John Fritz Medal and Certificate 
for 1962 by the members of The 
Medal Board of Award. The presen- 
tation will be made by The American 
Institute of Chemical Engineers, one 
of the five sponsoring societies. The 
other societies are the ASCE, AIME, 
ASME and AIEE. The award, one 
of the highest honors bestowed by 
the engineering profession, was es- 
tablished in 1902 to perpetuate the 
memory of John Fritz’s achievements 
in industrial progress. 

The citation to Mr. Greenewalt 
reads: “For outstanding contribu- 
tions to the American free enterprise 
system through leadership in re- 
search, in the translation of research 
achievements by way of sound engi- 
neering into useful products and 
through his able championship of 
that system both in the spoken and 
written word.” 


Ss 
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Joint Solid Fuels Conference 

Last minute details for the AIME- 
ASME Joint Solid Fuels Conference 
to be held in Birmingham, Ala. from 
October 5-7 have been set. As pre- 
viously announced, Joseph E. Moody, 
president of National Coal Policy 
Conference will be the principal 
speaker at the banquet Thursday 
evening, October 5. Brig. General 
R. M. Hurst, U.S. Army, commander 
of the Army Ballistic Missile Agency, 
Redstone Arsenal, Ala. will be the 
featured speaker at the luncheon 
on Friday, October 6. 

Saturday morning a field trip has 
been arranged to the Southern Elec- 
tric Generating Co.’s new steam gen- 
erating plant under construction at 
Wilsonville, Ala. At the time of the 
tour, three of the four 250,000- 
kw cross-compound turbo-genera- 
tor units will be in commercial op- 
eration and the fourth will be under 
construction. In addition to the 


A panoramic view of Birmingham's skyline against the background hills—locale of 


Aerial view of the new steam generating plant, owned by Southern Electric Gener- 
ating Co., at Wilsonville, Ala., which is to be the feature of the field trip on Saturday. 


steam plant, the company owns two 
new coal mines which will supply 
a major portion of the 2,500,000 tons 
of coal required annually by the 
plant when in full operation. With 
the plant located close to vast 
Alabama coal reserves and within 
economical transmission distance of 
Georgia and Alabama load centers, 
this is a good example of the coal 
by wire concept. The latest tech- 
nology in coal burning steam plants 
has been utilized in the new plant, 
and mining and mechanical engi- 
neers alike should find this trip 
highly interesting. The ladies are 
invited to make this trip. 

In addition to the field trip, a 
special program has been arranged 
to keep the ladies present occupied. 
Coffee will be served both Thursday 
and Friday mornings in the Hos- 
pitality Room of the Tutwiler Hotel. 
A luncheon is planned for Monday 
at The Club, situated high atop Red 


the AIME-SME Joint Solid Fuels Conference. 
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Mountain overlooking Birmingham. 
In the afternoon a tour of Southern 
Research Institute is planned. On 
Friday afternoon visits to Arlington 
Confederate Shrine, Oscar Wells 
Museum of Art and other points of 
interest have been arranged. 

Registration for the Conference 
begins Wednesday evening, October 
4 and continues the next morning. 
For the technical program see 
MINING ENGINEERING, August 1961, 
p. 993. Abstracts of the AIME papers 
to be presented at the Cunference 
are on p. 1017 of this issue. 


Old Timers Award 


GEORGE ANDREW OWENS, JR. 


This year’s winner of the Old 
Timers Award for the best senior 
student in mining engineering at 
Virginia Polytechnic Institute was 
George Andrew Owens, Jr., who is 
employed by the Island Creek Coal 
Co. and attended the Institute on 
the co-op program, achieving an 
outstanding record. 


RAYMOND E. DAWSON 


Coal Division News Editor 
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Diamond Jubilee Alumni Reunion 
Held on Houghton, Michigan Campus 


Highlighting the 75th anniversary 
of the Michigan College of Mining 
and Technology was the Diamond 
Jubilee Alumni Reunion, which 
brought 2000 alumni and members 
of their families to the Houghton 
campus August 2 to 5. The three-day 
program got off to a start at 9 a.m. 
Wednesday with an Alumni Seminar 
on the theme: The 20th Century: 
Years of Development or Years of 
the Destruction of Natural and Hu- 
man Resources? The seminar re- 
sumed after lunch, with discussion 
continuing until 4:30. 

That evening a pre-reunion Din- 
ner was held at the Douglass House 
sponsored by the MCM Club of 
Chicago, the oldest Michigan Tech 
alumni organization. 

Thursday was campus open house 
day, followed by a Welcome Back 
Dinner at Wadsworth Hall and a 
theater party at the Keweenaw 
Playhouse. 

The major event of the celebration 
was the 75th Anniversary Alumni 
Convocation held Friday morning in 
Sherman Gymnasium. At that time 
five distinguished alumni of the col- 


lege received honorary doctorate de- 
grees and 275 alumni, who have 
passed the 50 year milestone in their 
alumni lives, became Golden M Club 
charter members. 

This was the first time in the 
history of the college that honorary 
degrees were conferred during an 
alumni reunion. Recipients of the 
Honorary Doctor of Engineering de- 
grees were: Martin H. Caserio, gen- 
eral manager, Delco Div., General 
Motors; Robert M. Peterson, retired 
technical vice president of Rhodesian 
Selection Trust Ltd.; George B. 
Robbe, retired after a long career 
in mining in Utah-Nevada; and H. 
Carroll Weed, vice president and 
general manager of Inspiration Con- 
solidated Copper Co. 

The Honorary Doctor of Laws de- 
gree was conferred on George A. 
Osbern, publisher of the Sault Ste. 
Marie Evening News, and member 
of the Mackinac Bridge Authority. 

Martin J. Caserio delivered the 
Convocation address The Need for 
Good Leaders, in which he chal- 
lenged alumni to accept positions of 
leadership in supporting their col- 
lege and in other worthwhile causes. 


The bestowing of Honorary Doctor of 
Engineering degrees during the 75th 
Anniversary Alumni Convocation at the 
Michigan College of Mines and Tech- 
nology. In the picture to the left Robert 
M. Peterson, center, has his hood ad- 
justed by Lawrence Rakestraw, associate 
professor of history and political science, 
left and James Neilson, assistant dean of 
faculty and professor of geology. Below: 
H. Carroll Weed receives Dr. Rake- 
straw’s ministration as Walfred Been, 
head of the mining engineering depart- 
ment, and John R. Van Pelt, president, 
of the college, look on in approval. 
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Nuclear Congress Set 
for New York in 1962 


Public aspects in the use of nuclear 
energy, as well as engineering and 
operational problems within the in- 
dustry, will highlight discussions at 
the technical sessions of the 1962 Nu- 
clear Congress and Atomic Exposi- 
tion to be held June 4 to 6 in the New 
York Coliseum. The event, sponsored 
by the Enginers Joint Council Inc., 
will be the first of what is planned 
as a biennial gathering for engineers, 
scientists and technicians engaged 
in the nuclear field. 

According to J. C. Woodhouse (E. I. 
du Pont de Nemours & Co.), Program 
Committee Chairman, the technical 
program will cover the following 
major areas: Public Aspects of Nu- 
clear Use, Problems of Advanced 
Reactors, Nuclear Education for En- 
gineers, Computational Problems in 
the Nuclear Industry, Application 
of Atomic Physics for Tests of 
Materials, Instrumentation, Testing 
Methods, Radiochemical Separation, 
Fuel Cycling and Nuclear Safety. 

Sessions in these areas will be held 
concurrently, June 5 and 6. June 4 
will be devoted to an all-day Gen- 
eral Session at which a number of 
papers will discuss Operating Ezx- 
perience with Power Reactors. 

The Congress Manager for the 
event is Newell Appleton, AIME. The 
General Chairman is Lombard 
Squires of E. I. du Pont de Nemours 
& Co. Inc. The Reber-Friel Co. of 
Philadelphia will be in charge of the 
exhibits for the event. 


23rd Annual Mining 
Symposium to be Held 
in Duluth in January 


The 23rd Annual Mining Sympo- 
sium of the University of Minnesota 
and the Annual Meeting of the Min- 
nesota Section of AIME will be held 
in Duluth from January 15 to 17, 
1962. The three-day program is spon- 
sored by the School of Mines and 
Metallurgy and the Center for Con- 
tinuation Study of the University, in 
cooperation with the local section of 
AIME. It is expected that more than 
750 leaders of the iron ore mining 
industry will attend the meeting. 
Six technical sessions will feature 
papers covering beneficiation and ag- 
glomeration of taconites, magnetic 
roasting and metallized pellets, blast 
furnace performance with agglom- 
erates and new developments in the 
exploration, mining and beneficiation 
of iron ore. In all, about 20 papers 
will be presented. Proceedings of the 
three-day meeting are given all reg- 
istrants or may be purchased from 
the Center. 

Details regarding the program and 
registration may be obtained by 
writing the Director, Center for 
Continuation Study, University of 
Minnesota, Minneapolis 14, Minn. 


. 
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Annual Meeting Previews 


Ray Kazmann and his hard work- 
ing committee members are telling 
of some interesting papers sched- 
uled already for the February 1962 
Annual Meeting, (and they are talk- 
ing about some for 1963 and 1964!) 
Included among the now scheduled 
papers are Beneficiation of Kyanite 
Ores by James E. Castle, Barite Min- 
eral Dressing by Ear] Sockett, Use of 
Well Logging in Exploration for Eva- 
porite Deposits by E. Urash and Don 
R. Richner, Salt Deposits and Pos- 
sible Future Discoveries in_ the 
Southeastern States by William A. 
Riggs, Michigan Limestone Industry 
by C. Hogberg, The Cutting of Di- 
men-Stone—New Developments by 
Howard L. Hartman, New Beryllium 
Ore Developments by E. B. Hotch- 
kiss, Outlook for Mica by S. A. Mon- 
tague, The Rare Earths Picture by 
Howard E. Kremers, Trends in 
Graphite Use and Supply by George 
F. Pettinos, Jr., Water-Vital Raw Ma- 
terial in the Mining and Processing 
of Phosphates by Lawrence A. Roe, 
Depletion Allowance for Ground 
Water by F. W. Mueller and Ground 
Water Studies in the Soviet Union by 
Jose DaCosta. There are more pend- 
ing. An excellent instructive meeting 
appears in the offing. 


Program Policy Committee 


The men working with Ray Kaz- 

mann on the Program Policy Com- 
mittee are: Richard J. Lund, Battelle 
Memorial Institute. He was born in 
Racine, Wis., and graduated from the 
University of Wisconsin where he 
majored in geology. From 1934 to 
1937 he was in government service, 
first with the Department of Com- 
merce and then with the Bureau of 
Mines. In 1937 he became editor of 
Mining Congress Journal and con- 
tinued there until 1940 when he re- 
turned to government service during 
World War II. He has been associ- 
ated with Battelle Memorial Insti- 
tute since 1948. 
James C. Bradbury, Illinois State 
Geological Survey. A native of Illin- 
ois, he graduated from the University 
of Illinois with an A.B. degree in 
geology. He later completed work 
for his A.M. and PhD. degrees at 
Harvard University. He has been 
with the Illinois State Geological 
Survey, Industrial Minerals Section 
since 1949. 


Paul M. Hedley, Udel Realty Corp. 


Mr. Hedley was born in Port Arthur, 
Ont., and spent his childhood in Brit- 
ish Columbia, New York and Ontario. 
He is a graduate of the University of 
Toronto. Foliowing short stints at 
mining, prospecting and work at a 
smelter, he joined Ventures Ltd. re- 
maining with the firm until joining 
the Canadian Army during World 
War II. After the war he operated a 
gypsum plant in Nova Scotia. In 1949 
he moved to the U.S. to work for 
North American Cement Corp., an 
association which lasted until this 
year when he became president of 
Udel Realty Corp., a subsidiary of 
N. Y. Trap Rock Corp. 


M. J. Messel, American Smelting & 
Refining Co. He is a Canadian and 
attended both the University of 
Manitoba and McGill University, 
graduating from the latter. The 
early years of his career were spent 
in Venezuela. In 1946 he settled in 
Vermont, where he was employed by 
Vermont Asbestos-Ruberoid Co. In 
1957 he returned to Canada to be- 
come general manager, Lake As- 
bestos of Quebec Ltd., at Black Lake. 
He is presently vice president and 
general manager. 


Oscar Wicken, Harbison-Walker Re- 
fractories Co. A native of Spokane 
and a graduate of the University of 
Washington, Mr. Wicken went on to 
take his M.S. degree at the Univer- 
sity of Idaho. Before coming to Har- 
bison-Walker, he had worked for 
Northwest Magnesite Co., the Sun- 


Luar. 


bright Div. of Foote Mineral Co. and 
Bonneville Ltd., Salt Lake City. 


SME-CIM Ottawa Meeting 

This is it—the last call for the joint 
meeting of the Industrial Minerals 
Divisions of SME and CIM to be held 
October 1 to 3 in Ottawa. If you 
haven’t made your reservations at 
the Chateau Laurier Hotel as yet, 
you'd better hurry, space is going 
quickly. 

Technical sessions will fill much of 
Monday morning and afternoon and 
Tuesday morning. See page 988 of the 
August issue of MINING ENGINEERING 
for details. 

On the social side, luncheons are 
scheduled for Monday and Tuesday 
and a dinner is planned for Monday 
evening. There will be some time on 
Sunday and Tuesday afternoons to 
visit the Parliament buildings and a 
number of other attractions including 
some of the Mines Branch labora- 
tories in the area. 

Post-meeting field tours are avail- 
able, covering a wide area. Check 
your map (see August issue page 
988) and decide what combination 
would be best for you. A group of 
visits might coincide with your route 
home. 

Don’t forget the ladies. We haven't. 
A special program is being arranged 
for their entertainment. 

Plan to arrive early and get your 
registration and field-tour planning 
done on Sunday afternoon October 1. 

(Continued on page 1084) 


Chateau Laurier Hotel, Ottawa, Canada, hoolpantens for Joint SME-CIM Meeting. 
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11-3-6-10 Hardinge Tricone Mills in the Grinding Department of Opemiska Copper 
Mines, Ltd. Two Hardinge 8’ x 72” Conical Mills can be seen in the Background. 


CORRECT BALL SEGREGATION 


in the 


TRICONE MILLS 


Highest grinding efficiency and lowest 
ball and lining wear are common to mills 
with a correctly segregated ball charge. 


The Hardinge Tricone Mill is the only 
mill providing these essentials to low cost 
operation without the use of special lin- 
ings or internal devices, which are sub- 
ject to wear and are effective through 
only a part of their wearing life. 

The Tricone also occupies less floor space 
for its grinding volume than any other 


ball mill built. 


Shop view of a 1014’ Tricone with 9’ long 
tapered shell, 


Every ball in the Hardinge Tricone Mill 
“minds its own business!” 


Complete specifications upon 
request. Bulletin AH-414-2 


*Trademark 


HARDINGE 


COMPANY, INCORPORATED 


“Hardinge Equipment—Built Better to Last Longer.” 


Circle No. 32 on the reader service card. 
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(Continued from page 1083) 


The registration desk and tour head- 
quarters will open at 1 p.m. 


Executive Committee 
Announcement 


The Executive Committee of the 
Industrial Minerals Division will 
meet on Sunday afternoon October 1 
in Ottawa. The place: Salon F in the 
Chateau Laurier. The time: 2 pm. 
All members of the Division are in- 
vited to attend. 


Highlights of Executive 
Committee Meeting of 
June 5, 1961 


The finances of the Division 
being in excellent health, the Divi- 
sion’s Executive Committee unani- 
mously voted to contribute $1000 
from its reserves to the United Engi- 
neering Center Building Fund. The 
action was taken at a meeting of the 
Committee in New York, June 5. A 
letter of appreciation has been re- 
ceived from Joe Gillson. 

An ad hoc committee presented a 
clean copy of the Division’s Bylaws 
with all amendments oriented. In due 
time, arrangements will be com- 
pleted to make copies available 
through the New York office. 

Another ad hoc committee is com- 
piling a manual on the Duties of Of- 
ficers. It too will be made available 
when completed. 

Future meeting plans were dis- 
cussed at length, including the Ot- 
tawa meeting in October; the Annual 
Meeting in New York in February 
1962; the SME meeting in Gatlinburg, 
Tenn., in October 1962; and a possible 
regional meeting in Seattle, Wash., in 
April 1962. [The Program Policy 
Committee is indeed a busy one. It 
begins to look like it’s going to need 
some ad hoc subcommittees!] The 
Executive Committee adopted as 
permanent, except for one change, 
the tentative rules for the Program 
Policy Committee as set forth at the 
Executive Committee meeting of 
Feb. 16, 1960. The change involved 
selection of Chairman and Vice 
Chairman. The new ruling states: 
“The Chairman-elect of the Division 
shall designate two members of the 
Program Policy Committee to serve 
as Chairman ana Vice Chairman.” 

Machinery was set in motion to 
clarify the status of the Division’s 
Vice Chairmen. There appears to be 
no record of the specific regional 
boundaries over which each is ex- 
pected to have jurisdiction. Also un- 
der study is the desirability of hav- 
ing a National Vice Chairman in ad- 
dition to the Regional Vice Chair- 
men. Chairman Clausen appointed 
Vice Chairman Pettinos to head an 
ad hoc committee that will work out 
the answers. Committee members are 
all other Regional Vice Chairmen. 
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Forthcoming Meetings 


Fall is almost here and it is time to 
think of meetings. Of course, the 
American Mining Congress Conven- 
tion in Seattle is sure to be a success. 
Probably, as you read this, it will be 
just winding up, but we have enough 
faith in Julian Conover and his staff 
to assume the best. 

Another meeting has come to 
our attention—International Mining 
Days, a joint venture by the New 
Mexico Mining Assn. and the Mining 
Committee of the El Paso Chamber 
of Commerce. This year it will be 
sponsored by the E] Paso Chamber 
of Commerce and held in El Paso, 
October 15 to 18, with the Hilton Ho- 
tel as headquarters. The New Mexico 
Mining Assn. will include its annual 
meeting as part of the program. In 
addition, there will be a day-long 
Operation Understanding tour of 
Fort Bliss, the Army’s Air Defense 
Center. The tour will include obser- 
vation of actual Nike Hercules mis- 
sile firings. The get-together this 
year should be an interesting one. 


AIME Annual Meeting 


Our own Annual Meeting in New 
York will soon be upon us. Remem- 
ber the AIME 1962 Annual Meeting 
February 18 through February 22, 
and set aside some time. The pro- 
gram unit committee men, along with 
Roger H. McConnell, Vice Chairman 
for Program, have sent us some in- 
teresting previews of the sessions. 
Naturally, as we write this, the entire 
program has not been fixed, but we 
can give you some idea of what to 
expect. 


Geological Engineering 

Shirley A. Lynch, chairman, and 
James M. Neilson, program chairman 
of our newest unit, appear to have 
put together a fine first program. Co- 
chairmen of the half-day session will 
be James M. Neilson and Mathew 
Nackowski. No specific theme has 
been chosen for the session, but 
three papers will include studies per- 
taining to bed rock, structure deter- 
mination and mapping. Other papers 
on underground military installa- 
tions and the 23.3-mile pressure tun- 
nel in Summit and Park Counties, 
Colo., as well as a tentative paper 
on water supply and exploration in 
the King Mountain area are planned. 


Underground Mining 

Richard M. Stewart, chairman, 
with Joseph B. Elizondo, program 
chairman, put together a tentative 
program of six papers covering a 
wide variety of underground min- 
ing subjects. Mechanization, the use 
of ammonium nitrate-fuel oil for un- 
derground blasting and mining 
methods and ground subsidence are 
all topics for discussion. C. S. Boland 
and H. G. Young of Boland Develop- 
ment Co. Ltd., Canada are preparing 
a paper entitled The Sinking of a 
Circular Shaft at White Pine, Mich. 
L. W. Casteel, St Joseph Lead Co., 
will discuss The Underground Use 
of AN-FO Explosives at St. Joseph 
Lead Co. Operations and Robert L. 
Haffner, The Eagle-Picher Co., will 
tell about rubber-tired and loader 
application at his company’s Illinois- 
Wisconsin operations. Some Applica- 
tion of the Undercut-and-Fill Mining 
Method is the subject of a paper by 
J. A. Pigott and R. J. Hall of The 
International Nickel Co. of Canada 
Ltd. Two staff members of USBM’s 
Denver Mining Research Center are 
preparing a paper, Investigations of 
the Influence of Block Caving Upon 
Adjacent Mine Openings. 


Open Pit Mining 

Unit Committee Chairman Henry 
J. Schwellenback and Martin Hanni- 
ban, program chairman, are working 
on a program for one session that 
will include a progress report on in- 
cline drilling, a paper on open pit 
haulage and a panel session on air 
blast effects from blasting. These are 
topics that are of much interest, we 
know, to those of us involved in open 
pit work. The committee is therefore 
going to a great deal of effort to get 
thorough coverage on the subjects. 


Geology 

Herbert C. Harper, chairman, Ro- 
land Mulchay, program chairman of 
SME and Harold James, program 
chairman of the Society of Economic 
Geologists, have planned a_ joint 
SME-SEG session which will be a 
symposium on epigenetic and syn- 
genetic ore deposits. At this writing 
no co-chairmen for the session have 
been designated, but speakers will 
be T. S. Lovering of USGS, J. J. 
Brummer of Kennecott Copper Corp. 
and Charles Meyer of the University 
of California. Probably two or more 


additional people will present brief 
prepared comments. 

To quote Roger McConnel’s note 
on the subject—“This being quite a 
controversial subject, there may well 
be considerable interest in this dis- 
cussion by these top men in the field.” 


Geochemistry 

As with the geology session, this 
will be a joint session with the So- 
ciety of Economic Geologists. The 
Mining and Exploration committee 
chairman D. R. Cook with R. J. P. 
Lyon, M & E program chairman and 
Harold James, SEG program chair- 
man, are organizing a session on the 
theme, Major and Minor Elements in 
the Host Rocks of Ore Bodies. Co- 
chairmen for the session will be 
R. J. P. Lyons of the Stanford Re- 
search Unit and Harold Bloom of the 
Colorado School of Mines. Five pa- 
pers are on the program covering 
varied phases of this subject. They 
include Na-K Distribution in Vol- 
canos of N. W. Nevada by D. Tatlock 
and R. Wallace; Distribution of Major 
and Minor Elements During Meta- 
morphism and Ore Formation by 
A. E. J. Engel; Composition of Sand- 
stone Host Rocks of Uranium Ores 
by A. T. Miesch; CaMg Ratios in Car- 
bonate Host Rocks by M. A. Klugman 
and Some Compositional Effects of 
Hydrothermal Alteration by C. 
Wayne Burnham. 

This, then, is a rundown on the 
tentative February M & E Division 
Program. As you can see, the unit 
committees are going to much effort 
to make an interesting and worth- 
while session in New York this year. 


Peele Award Fund 


As we go to press, there is $200 in 
the “Fund for Peele” which your Di- 
vision has set up to reestablish the 
Robert Peele Memorial Award. The 
goal is $10,000. Your contribution will 
be welcome. Please send your check 
for $1.00 or more to “Fund for Peele” 
Committee, c/o Society of Mining 
Engineers of AIME, 345 East 47th St., 
New York 17, N.Y. 


M&E DIVISION 
NEWS EDITOR 


Peter B. Nalle 


Riverside Cement Co. 
Box 832 


Riverside, California 
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BALL BEARING 


45° TROUGHING 


SELF-ALIGNING 
TROUGHING 


SELF-ALIGNING 
RETURN 


RUBBER DISC 
IMPACT 


RUBBER TIRED 
IMPACT 


STANDARD ITEMS FROM STOCK! 


Whatever your needs in bulk 
materials handling equip- 
ment, you'll find it in the 
Continental Conveyor line. 
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Education News 


University of Arizona 

The nation’s first formal educa- 
tional program in scientific hydrology 
—the science of water—will be of- 
fered by The University of Arizona 
beginning with the fall term. The 
new program of study and research 
will lead to the B.S., M.S. and Ph.D. 
degrees in Scientific Hydrology. The 
program will be administered by a 
faculty committee under the chair- 
manship of John W. Harshbarger, 
head of the geology department. 


Southwest Potash Corp. 

Southwest Potash Corp. has pre- 
sented ten Horizons of Science films 
to the Carlsbad, N.M., school system. 
Produced with the assistance of in- 
itial grants from the National Science 
Foundation, the films are designed as 
a link between scientists and stu- 
dents to stir the imagination and to 
stimulate thinking. The films in the 
series are: Visual Perception, The 
Worlds of Dr. Vishniac, Exploring 
the Edge of Space, Thinking Ma- 
chines, The Mathematician and the 
River, New Lives for Old, Project 
Mohole, The Real of the Galazies, 
The Flow of Life and Neutrons and 
the Heart of the Matter. The com- 
pany hopes to boost science under- 
standing through the gift of these 
films. 


Colorado School of Mines 

The School reports that it gradu- 
ated 38 men in 1961 with the degree 
Engineer of Mines. Of these, six 
went into the U.S. Army, 25 took 
jobs at an average salary of about 
$540 per month, and seven, who did 
not complete their work at the 
School until the end of summer, had 
not completed job arrangements at 
the time of writing. 


Scholarships 


National Science Foundation 


The National Science Foundation 
plans to award approximately 125 
Senior Postdoctoral fellowships to 
individuals planning additional study 
and/or research with a view to in- 
creasing their competence in their 
specialized fields of science or broad- 
ening their competence in related 
fields of science. Among the fields in 
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which the fellowships will be 
awarded are mathematics, physics 
and engineering. The awards will 
be made December 11 and the clos- 
ing date for receipt of applications is 
October 9. 

For complete details and applica- 
tion materials write to: Fellowships 
Section, Div. of Scientific Personnel 
and Education, National Science 
Foundation, Washington 25, D.C. 


Peabody Coal Co. 


Peabody Coal Co. will participate 
in a cooperative training program 
enabling deserving sons of Peabody 
employes to attend the School of 
Mines and Metallurgy of the Uni- 
versity of Missouri. Under the plan 
students will get practical working 
experience in Peabody’s mine as well 
as formal training at the university. 
The company hopes to select two 
students to begin training under the 
program this fall. 


Chino Mines 

Scholarships valued at $5500 have 
been awarded to 11 students in New 
Mexico and in El Paso, Texas, by 
the Chino Mines Div. of Kennecott 
Copper Corp. The scholarships of 
$500 each were awarded to students 
who have completed at least one 
year of college and apply to appli- 
cants majoring in a wide variety of 
fields. The colleges involved are: 
New Mexico Western College, Uni- 
versity of New Mexico, New Mexico 
State University, New Mexico High- 
lands University, Eastern New Mex- 
ico University and Texas Western 
College. This is the seventh year of 
the Division’s scholarship program. 


Princess Coals 


Four four-year scholarships have 
been awarded to outstanding gradu- 
ating seniors in Floyd and Johnson 
Counties, Ky., high schools by the 
Princess Elkhorn Div. of Princess 
Coals Inc. The scholarships cover 
study of mining engineering, mathe- 
matics and languages. Seventy-five 
such grants have been made since 
Princess Coals began its scholarship 
program 16 years ago. 


The Anaconda Co. 


Roberto J. Laporte of Cananea, 
Mexico, has received a $1500 Ana- 
conda Co. scholarship to the Univer- 
sity of Arizona. Three other students 
have had their scholarships, also 
valued at $1500, renewed. The Ana- 
conda Co. gives scholarships to 
freshmen planning to study mining 
or engineering and the scholarships 
are renewable over a four-year 
period if the holder shows satisfac- 
tory scholastic progress. One recipi- 
ent is from Arizona and is chosen by 
the University’s scholarship commit- 
tee. Other recipients—two from 
Cananea and one from Chile—are 
recommended to the committee by 
Anaconda Co. representatives in the 
two areas. 


| 
| 
; 
| 
| 
| 
Alabama 


e The Pennsylvania-Anthracite Sec- 
tion held its summer and annual 
meeting at the Valley Country Club 
in Hazleton. Nearly 150 people 
participated in the election of officers 
for 1961-1962 and heard a talk by 
AIME President R. R. McNaughton. 
The other guests of honor were 
Ernest Kirkendall and his wife. 

The new officers are: Paul God- 
dard, chairman; Ivor L. Williams, 
vice chairman and Francis X. Farrell, 
secretary-treasurer. Elected to the 
Executive Committee for a three- 
year term were: Charles S. Kuebler, 
John T. Griffiths, F. Edgar Kudlich, 
Garfield Schnee and Joseph R. Pag- 
notti. Alfred F. Stortz was elected 
to a one-year term. 


e The July meeting of the Adiron- 
dack Section was both business and 
social. It was held at the Tupper 
Lake Country Club, Saturday, July 
29, with registration beginning at 
12:30 pm. A special program for 
members’ wives and friends had been 
arranged by a committee of four of 
the members’ wives. It included golf, 


bridge, a chair lift ride and a boat 
ride. Lauren Choate arranged a golf 
tournament for the men. Also on the 
schedule was a trip to the Adiron- 
dack Museum at Blue Mountain 


Lake. Music was available for 
dancing both before and after 
dinner. After the meeting, horse 
lovers in the crowd visited the horse 
show at Tupper Lake. 


e Midwestern Coal Subsection (St. 
Louis and Chicago Sections) met 
August 17 at the Benton Country 
Club. Golfers arrived at one o’clock 
to get in a full round before convi- 
vialities began at six o’clock. Follow- 
ing dinner, Winfield H. Eldridge, 
associate professor of civil engineer- 
ing at the University of Illinois, 
discussed the applications of photo- 
grammetry to mining. Slides were 
shown to better explain photogram- 
metric techniques. 


e The WAAIME’s of the Ajo Sub- 
section (Arizona Section) sponsored 
a social at the Ajo Country Club on 
July 19. The occasion was a covered 
dish dinner and dance. 


Circle No. 34 on the reader service 
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6 of the 15 Linatex factories in the world. 
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Wilkinson Linatex Co. 
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e The Mexico Section held its 
monthly meeting at the University 
Club in Mexico City on July 10. 
About 50 people attended the session 
presided over by vice president Luis 
Villasefor in the absence of the 
president. Following dinner, Villa- 
sehfor who is assistant managing 
director of The Fresnillo Co. told 
about the company’s activities in 
Mexico, touching on the historical 
aspects as well as presenting statis- 
tics on current production. At the 
conclusion of the talk he showed a 
film dealing with the Fresnillo, 
Naica and Zimapan units. 


There’s a wide range of Linatex-lined 
equipment designed to meet these very 
problems. Consult your nearest Linatex 
# organisation. Their experience and prompt 
advice are always freely available. These 
photographs were recently taken in a 
Malayan Tin dredge. The Linatex equip- 
ment invested in this plant includes: six— 
valves in the distribution pipe work and 
8” Linatex Pumps, eighteen—8” Linatex 
twelve—24” Linatex-lined cyclones. All 
chutes, hoppers and pipes are Linatex- 
lined. 


AUSTRALIA ENGLAND 
Linatex Corporation of America Linatex (Australia) Pty. Ltd. ‘ee Rubber Linatex Ltd., 


Camberley, 
Surrey, England. 
AFRICA 
. J. Spargo Ltd., 
"|P.0. 7128, Johannesburg, 
South Africa. 


MINING ENGINEERING—1087 


t 
/f | | | 
We 


j 
J. V. N. DORR 


The resignation of John V. N. Dorr 
from the board of directors of Dorr- 
Oilver Inc. was accepted “with great 
reluctance” and after expressing its 
regret, the board elected him Di- 
rector Emeritus. Dr. Dorr was the 
founder of The Dorr Co. one of the 
two principal predecessors of Dorr- 
Oliver Inc. Now 839, he is still active 
in the affairs of The Dorr Foundation 
and Dorr Associates Inc. He is at 
present on a three-month tour of 
Europe and the Middle East under- 
taken after his resignation. 


John L. Merrill, president of The 
Merrill Co., a San Francisco invest- 
ment firm, was recently elected to 
the board of directors of Mandrel 
Industries Inc. Among his many 
affiliations, he is a director of The 
Bunker Hill Co. and a consultant to 
Arthur D. Little Inc. 


James D. Reilly has been elected 
president of the Hanna Coal Div. of 
Consolidation Coal Co. Prior to his 


J. L. MERRILL 


Personals 


J. D. RILEY S. D. MICHAELSON 


election he was vice president— 
operations. 


Tne degree of Engineer of Mines was 
presented to Stanley D. Michaelson, 
chief engineer of the Western Mining 
Div. of Kennecott Copper Corp. at 
the 6lst commencement of the 
Montana School of Mines. 


According to a recent announce- 
ment from the Copper Range Co., 
Chester O. Ensign, Jr. has been 
appointed chief geologist. Since 1955, 
Mr. Ensign has been in charge of 
exploration projects for American 
Metal Climax Inc. 


At the annual meeting of the Board 
of Directors of the American Zinc 


Ventilation Tubing 


For safe, economical removal by 
suction of fumes, fouled air and 
dust from mines, tunnels, bilges, 
manholes, tanks, furnaces, or for 
blowing in fresh air. Also for mov- 
ing hot or cooled air in temporary 
heating, cooling or drying situati 
tight, resists friction, oil, moistu 
Withstands 
completely 
to couple. 
metal duct. 


SAVE TIME, CUT COSTS, BE SAFE 
with ABC Mine Duct 


Wire Reinforced Flexible 


ons. Neoprene coating is air- 
re. Yellow for high visibility. 
flexing. Reinforcing wire 
covered. Easy to hang. Simple 
Lightweight—only 1/3 of 
Flame resistant. Retractable 


for carrying or storage. Wide range of 


diameters. 


Send for 
Bulletin “MD” 


330 King's Hwy., 


RMERICAN 
BRATTICE CLOTH CORP. 


Warsaw, Indiana 
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Institute, the following officers were 
elected: F. R. Jeffrey, National Zinc 
Co., president; J. J. Lennon, Amer- 
ican Metal Climax Inc., vice pres- 
ident; C. E. Schwab, The Bunker 
Hill Co., vice president; and H. L. 
Young, American Zinc Sales Co., 
vice president. G. H. LeFevre, U.S. 
Smelting Refining & Mining Co., 
was reelected as treasurer and 
J. L. Kimberley was reelected exe- 
cutive vice president and secretary. 


Two executive appointments in Her- 
cules Powder Co.’s Explosives Dept. 
have been announced. Henry V. 
Chase, Jr. has been appointed direc- 
tor of operations for the commercial 
explosives division, and Albert R. 
Ely assumed the post of manager of 
industrial relations. Mr. Chase, who 
has been the department’s manager 
of explosives operations since 1957, 
came tg Hercules in 1940 shortly 
after from Dartmouth 
College. Mr. Ely has been with the 
company since 1914 and had been 
assistant to the department’s direc- 
tor of operations. 


Gustav S. Preller, formerly research 
officer for Cullinan Refractories Ltd. 
in the Transvaal, has become affil- 
iated with Palabora Mining Co., 
Transvaal, South Africa. 


E. W. Douglass, director of research 
for Potash Co. of America, has under- 
taken a one-year assignment in 
Jordan for the U. N. He will serve 
as advisor to the Arab Potash Co. in 
construction of a potash refinery near 
Amman. The project is for produc- 
tion of potash from brine of the 
Dead Sea. 


The Pennsylvania State University 
announced recently that Charles W. 
Berry, presently mine taxation engi- 
neer with the Minnesota Tax Com- 
mission, will join the staff of the 
Department of Mining in September. 
He has accepted the position of re- 
search assistant in charge of develop- 
ing the program of operations re- 
search for the mining industry now 
being undertaken at Penn State. 


After 15 years with Calumet & Hecla 
Inc., where he was director of min- 
ing, Colin A. Campbell has become 
manager—minerals operations for 
International Minerals & Chemical 
Corp. 


Ben Parker, Jr., has left the academic 
field after eight years as an instruc- 
tor at Colorado School of Mines to 
become staff geologist, international 
operations, for American Radiator & 
Standard Sanitary Corp. He is cur- 
rently engaged in studies of ceramic 
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raw materials abroad and 
present in Brazil. 


is at 


According to a recent announcement 
of Secretary of Commerce Luther H. 
Hodges, Raymond E. Salvati, chair- 
man of Island Creek Coal Co. and a 
National Coal Assn. director, has 
been appointed a public advisor to 
the U.S. delegation at the 1961 GATT 
tariff negotiations in Geneva. He is 
one of 12 advisors representing U.S. 
business, agriculture, industry and 
the public. 


Conrad A. Wenner, formerly stope 
engineer with Phelps-Dodge Corp., 
has taken the job of mining foreman 
at the Achan mine of International 
Minerals & Chemical Corp. 


J. David Lowell has recently been 
transferred from Utah Construction 
& Mining Co.’s San Francisco office 
to open a Mineral Development and 
Geology district office in Tucson, 
Ariz., for Utah Development Co., a 
subsidiary of Utah Construction & 
Mining Co. 


David Hamon, a student at the Uni- 
versity of Alaska, spent the summer 
working as a geological assistant for 
the Columbia Iron Mining Co. with 
the raw materials exploration divi- 
sion in the Beluga Lake area via 
helicopter. The area is well-known 
as a coal district. 


Following completion of his studies 
at the Mackay School of Mines, Jim 
Cress has become an assistant min- 
ing engineer for American Metal 
Climax Inc. 


Neil L. Anderson has become an 


engineer for his own firm, Neil L. 


Anderson, Engineers & Contractors, 
after serving as engineer with the 
Al Johnson Construction Co. 


The following officers were elected 
at the National Coal Assn.’s annual 
meeting: George E. Enos, president 
of The Enos Coal Mining Co., suc- 
ceeds Herbert E. Jones, Sr., as chair- 
man of the board of directors; 
H. Vernon Fritchman, executive vice 
president of Rochester & Pittsburgh 
Coal Co., succeeds Mr. Enos as vice 
chairman. Stephen F. Dunn con- 
tinues as the Association’s full-time 
president and through a change in 
the bylaws Thomas Howarth was 
elected secretary-treasurer. 


Following graduation from the Mac- 
kay School of Mines, R. C. Brittian 
has taken a job with the Insulation 
Div. of Eagle-Picher Co. He is a 
process engineer. 


Charles Will Wright attended the 
75th Anniversary celebration of the 
Michigan College of Mines and Tech- 
nology (see page 1080) from which 
he’d graduated in 1902, and later was 
given an honorary degree of Doctor 
of Engineering. His father, Charles 
E. Wright, state geologist, was one 
of the founders of the college. 


Ww. H. CROW M. J. KENNARD 


Diamond Iron Works, Chicago has 
announced the appointment of Wallis 
H. Crow as district sales manager of 
its western territory. Before his re- 
cent affiliation, Mr. Crow was with 
the Hewitt-Robbins field sales or- 
ganization. 


Max J. Kennard has been appointed 
business development engineer by 
Parsons-Jurden Corp., New York 
mining, metallurgical and industrial 
engineering subsidiary of The Ralph 
M. Parsons Co., Los Angeles engi- 
neers-constructors. Kennard was 
formerly a vice president of South- 
western Engineering Co. and Com- 
bined Metals Reduction Co. 


Chester M. F. Peters has become 
design specialist—mining for Holmes 
& Narver Inc. He had been engaged 
in consulting work for the past five 
years. 


Jack E. Nelson, formerly plant chief 
for The Jersey Zinc Co., Treadway, 
Tenn., has gone to Mexican Hat, 
Utah, to be plant superintendent for 
Texas-Zinc Mineral Corp. milling 
uranium. He replaces K. C. Apland, 
who has been transferred to The 
New Jersey Zinc Co. plant at Palmer- 
ton, Pa. 


Kaiser Refractories Div. of Kaiser 
Aluminum & Chemical Corp. re- 
cently announced the appointment of 
Joseph F. Knight as vice president 
of operations. He has been serving as 
manager of operations for the Divi- 
sion since January 1955. 


Sherritt Gordon Mines Ltd. an- 
nounced recently that a new mar- 
keting division, headed by Alan E. 
Gallie, has been formed to better 
serve the requirements of its cus- 
tomers in North America. The divi- 
sion will be located at the company’s 
head office in Toronto. Mr. Gallie 
had been assistant to the president. 


T. O. Evans recently retired as chief 
mining engineer for the Santa Fe Ry. 
He was one of the pioneers in the 
uranium industry in Grants, N. M., 
and has been in charge of the Hay- 
stack Mountain Development Co. 
since it first started mining uranium. 


Gunther Badorrek, formerly a junior 
industrial engineer with Crucible 
Steel Co., has become production 
engineer in the Compass Div. of 
Clinchfield Coal Co. 


Horace Y. Bassett, Calumet & Hecla 
Inc., has accepted the chairmanship 


H. Y. BASSETT Cc. M. ROMANOWITZ 


of the Metals and Metal Products 
Div. of the National Fund for 
Medical Education for this year’s 
appeal. 


Charles M. Romanowitz has opened 
a consulting office at 2034 Santa 
Clara Ave., Alameda, Calif., where 
he is available for consultations in 
dredge application and operation, 
both bucket-line and hydraulic. He 
has had 50 years of experience in the 
field, nearly 40 of them with Yuba 
Mfg. Co. For the last three and one- 
half years he has been with the 
Ellicott Machine Corp. and continues 
to be retained by them as consulting 
engineer. 


James S. Kennedy has been trans- 
ferred from Latrobe, Pa., to St. Louis 
by American Cyanamid Co. Formerly 
field representative for the mining 
chemical department, he has been 
appointed district metallurgist for 
the Midwest. 


A. K. McClellan, Jr., formerly chief 
engineer, Adirondack Ore Mines, 
Republic Steel Corp., has been 
transferred to the company’s general 
office in Cleveland to become 
mechanical engineer, Northern Ore 
Mines. His first assignment took him 
to the Liberia Mining Co. in Bomi 
Hills, Libera, West Africa, where he 
was concerned with problems in the 
iron ore concentration mill. 


Ewald Kipp, mining engineer and 
special representative for Eimco 
Corp. has been elected an active 
member of the Public Relations 
Society of America. 


The 1961 Bituminous Coal Research 
Annual Award for outstanding 
leadership on behalf of industry- 
sponsored coal research went to 
Joseph Pursglove, Jr., vice president 
of Consolidation Coal Co. As vice 
president of research and develop- 
ment of Consolidation since 1947, 
Mr. Pursglove is responsible for the 
largest research program ever un- 
dertaken by a single coal company. 
It involves research into economical 
methods of converting coal into 
chemicals, special carbons, gaseous 
and liquid fuels and the pipelining 
of coals to market. 


William S. Hutchings has resigned 
from New Jersey Zinc Co. to take 
a position with Atlantic Cement Co. 
Inc. heading up the purchasing de- 
partment. 


Geddes M. Webster has moved from 
Minneapolis, where he was a securi- 
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SME PREPRINTS AVAILABLE — 1961 Annual Meeting, St. Louis 


The following list of papers (from the 1961 St. Louis 
Annual Meeting) will be available until January 1962. 
Coupons (blue) received with the 1961 Dues Bills and 
those distributed at the Annual Meeting will be honored 
until Dec. 31, 1961. Purchased coupon books (yellow) will 
be honored at any time. As more preprints become avail- 
able they will be added to this list and bulleted (e). 


COAL (F) 

Bowman, E. V., and Hurst, E. J.: Material 
Handling Aspects of Fine Coal Cleaning, 

Boyle, J. A., and Conn, O. S.: Control of 
Mine Ventilation Utilizing Multiple Main 
Fans, 61F49. 

Elliott, M. A.: Coal Gasification for Produc- 
tion of Synthesis and Pipeline Gas. 61F61. 

Hamilton, G. M.: Gasification of Solid Fuels 
in the Wellmann-Galusha Gas Producer, 
GIFS. 

Hightower, T. R., and Mellor, M. W.: 
Thunderbird Collieries, 61F64. 

Jamison, R. H., Jr.: Full Dimension Systems, 
61F36. 

MacDonald, J. W.: Coal Preparation Plant 
Facilities, Olid Ben Mine No. 21, Sesser, 
Franklin County, Illinois, 61F69. 

Macpherson, H.: Froth Flotation in Durham 
Division of National Coal Board, 61F42. 

Miller, J. W.: Economic Justification for 
Froth Flotation, 61F66. 

Mongan, C. E., Jr., and Miller, T. C.: Use 
of Sonic Techniques in Exploring Coal- 
Mine Roof Strata, 61F33. 

Oppelt, W. H., and Kube, W. R.: Bench- 
Scale Experiments on Low-Temperature 
Carbonization of Lignite and Subbitu- 
minous Coal at Elevated Temperatures, 
61F 1. 

Oppelt, W. H., and Gronhovd, G. H.: Design 
and Preliminary Operation of a Slagging 
Fixed-Bed Pressure Gasification Pilot Plant, 

Orlandi, W. J.: Requirements and Advan- 
tages of An All-Belt Mine Haulage Sys- 
tem, 61F9. 

Parisi, C. W.: Use of High Expansion Foam 
on an Actual Mine Fire, 61F70. 

@ Peters, J. T., and Shapiro, N.: Know Your 
Coal, 61F62. 

Risser, H. E.: Adaptability of Illinois Coal 

in Iron and Steel Production, 


Sallmann, K.: German Coal Flotation—1960, 
61F80. 


Valeri, M.: Continuous Mining in the Pitts- 
burgh Seam, 61F46. 

Washburn, H. L., and McConnell, W. A.: 
Design of Loveridge Plant, 61F58. 

Weimer, W. A.: Peabody Coal Company's 
“River King Mine,” 61F59. 

@ Wotring, R. W.: Lee-Norse Miner in the 
No. 4 Pocahontas Seam, 61F63. 

Wright, F. D.: Maximizing the Profit of a 
Coal Preparation Plant by Linear Pro- 
gramming, 61F16. 


ECONOMICS (K) 

Douglas, T. B.: Economics of 5% Mile Trans- 
port Conveyor Belt at Ideal Cement Com- 
pany'’s Ada, Oklahoma, Plant, 61HK28. 

Dubnie, A.: Transportation of Minerals in 
Northern Canada, 61K11. 

Eisemann, E. F., Jr.: Some Aspects of Com- 
petition Between Fuels in the United 
States, 61K89. 

Gritzuk, N.: Long Haul Transportation of 
Minerals in Canada’s Far North West, 
61HK34. 

Jaworek, W. G., and Schanz, J. J., Jr.: 
Fuel Interchangeability—Measuring Its 
Extent in U.S. Energy Markets, 61K43. 

Lasky, S. G.: Mineral Self-Sufficiency, 61K4. 

Lentz, O. H.: The Depletion Rationale and 
Recent Political Pressures of Erosion, 
61K91. 

Quinn, F. J.: Natural Gas and the Com- 
petitive Fuel Market, 61K90. 

Riggs, W. A.: Transportation Economics of 
Mineral Commodities, 61HK19. 

Robinson, M. E., and Kurtz, W. L.: Com- 
petitive Markets—The Fossil Fuels, 61K23. 

Roetzer, A. A.: Materials Handling, Trans- 
portation, and What Lies Ahead in Pack- 
aging in the Cement Industry. 61HK50. 

@ Wilhelmy, O., Jr.: Water Transportation 
of Fertilizer Raw Materials, 61HK75. 

@ Young, R. A.: The Quota System in 
Mining—Particularly Lead and _ Zinc, 


61K96. 
EDUCATION (J) 

@ Forrester, J. D.: The Future for Educa- 
tional Training of Mineral Industry Engi- 
neers, 61398. 

@ Just, E.: Preparing Men for Mining’s 
Future, 61397. 

@ Knoerr, A. W.: What the Mining Industry 
Expects of Mining and Mineral Processing 
Engineers, 613103. 


@ Indicates Preprints not available in St. Louis, or those papers received at the Preprint Center after the ti 


@ Reed, J. J.: The Interdependence of Min- 
ing Education, Research, and the Industry, 
61599. 


GEOLOGY (I) 


Baker, A., III, and Scott, B. C.: Geology at 
the Pitch Mine, 61153. 

@ Biais, R. A., and Stubbins, J. B.: The 
Role of Mining Geology in the Exploita- 
tion of the Iron Deposits of the Knob 
Lake Range, Canada, 611101. 

Freeze, A. C.: Use of Punch Card Account- 
ing Machines in Calculating Reserves at 
Sullivan Mine, 61185. 

Perry, V. D.: The Significance of Mineralized 
Breccia Pipes, (Jackling Lecture) 61178. 

Shea, E. P.: The Use of Geology in Butte, 
61129. 


GEOPHYSICS (L) 


Fahnestock, C. R.: Use of Seismic Tech- 
niques in Analyzing Subsurface Materials, 
61L45. 

Heyburn, M.: Geologic Mapping with the 
Aid of Magnetics, Tahawus Area, New 
York, 61L13. 

Misech, A. F., and Riley, L. B.: Basic 
Statistical Measures Used in Geochemical 
Investigations of Colorado Plateau Uranium 
Deposits, 61L37. 

Whitten, E. H. T.: Quantitative Distributicn 
of Major and Trace Components in Rock 
Masses, 61L17. 


INDUSTRIAL MINERALS (H) 


Barnes, R.: Perlite—A Review, 61H83. 

@ Barr, H. W., Jr.: Problems in Gaging Mar- 
kets for Specialty Fillers, 61H100. 

Blair, L. R.: Synthesis of Inorganic Silicate 
Fillers and Filter Aids, 61H76. 

@ Bleimeister, W. C.: Rock Salt Mining and 
Economics in the North Central Area, 
61H92. 

Czel, L. J., and O’Brien, W. F.: Lithium 
Horizons, 61H60. 

@ Dole, H. M.: Mining vs Public Land With- 
drawals, 61H55. 

Douglas, T. B.: Economics of 5% Mile 
Transport Conveyor Belt at Ideal Cement 
Company's Ada, Oklahoma, Plant, 61HK28. 

Goldman, H. B.: Urbanization and the Min- 
eral Industry, 61H24. 

Gray, J. E.: Specifications for Mineral Ag- 
gregates, 61H82. 

@ Golson, C. E., and Newton, D. E.: Appli- 
cation of Metallurgical Principles, Proc- 
esses, and Equipment to the Production of 
Mineral Aggregates, 61H87. 

Gritzuk, N.: Long Haul Transportation of 
Minerals in Canada’s Far North West, 
61HK34. 

Herfindahl, O. C.: Conflicts Between Mining 
and Other Economic Activities—A General 
View, 61H74. 

Jackson, T. M., and Jones, R. K.: The Role 
of Organic and Inorganic Fibers in Gas- 
eous and Liquid Filtration, 61H79. 

Kienitz, L.: Better Aggregate Processing 
Pays Off, 61H44. 

Landes, K. K.: Chemical and Metallurgical 
Limestone in North Central, Northeastern 
States, and Ontario, 61H41. 

@ Lemish, J.: Research in Carbonate Aggre- 
gate Reactions in Concrete, 61H95. 

Maddock, T., Jr., Quarrying or Mining 
Versus Water Reservoirs, 61H31. 

Mussey, O. D.: Water: Its Role in Mining 
and Beneficiating Iron Ore, 61H81. 

Price, W. L.: Wire Cloth and Perforated 
Plate for Vibrating Screens (NSGA Cir- 
cular #80), 61H71. 

Riggs, W. A.: Transportation Economics of 
Mineral Commodities, 61HK19. 

Roetzer, A. A.: Materials Handling, Trans- 
portation, and What Lies Ahead in Pack- 
aging in the Cement Industry, 61HK50. 

@ Wilhelmy, O., Jr.: Water Transportation of 
Fertilizer Raw Materials, 61HK75. 

Williams, V. C.: Saline Water Conversion 
Economics, 61H38. 

Wollman, N.: Our Future Water Needs— 
PMPC Forecast vs RFF Estimate, 61H32. 


MINERALS BENEFICIATION (B) 


Bailey, C. N.: Economic Factors Affecting 
Design of a Milling Plant, 61B88. 

Bergstrom, B. H., and Sollenberger, C. L.: 
Kinetic Energy Effect in Single Particle 
Crushing, 61B94. 
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Bond, F. C.: Principles of Progeny in Com- 
minution, 61B15. 

Bowdish, F. W.: Theoretical and Experi- 
mental Studies of the Kinetics of Grind- 
ing in a Ball Mill, 61B2. 

Brown, W. N.: Innovations in Large Volume 
Warehousing and Handling of Bulk Mate- 
rials, 61B72. 

Browning, J. S.: Flotation of North Carolina 
Spodumene-Beryl Ores, 61B20. 

Curtis, C. H.: The Esperanza Concentrator, 
61B77. 

Dor, A.: Recent Trends in Iron Ore Bene- 
ficiation and Their Effect on Mill Design 
and Layout, 61B54. 

Dresher, W. H.: A Mechanism Study of the 
Formation of Sodium Vanadate Compounds 
Under the Conditions of the Salt-Roast 
Process, 61B48. 

Gaudin, A. M., and Fuerstenau, M. C.: De- 
termination of Particle Size Distribution 
by X-Ray Absorption, 61B3. 

Helfrich, W. J., and Sollenberger, C. L.: 
Relative Reduction Rates of Porous Iron 
Oxide Pellets, 61B52. 

Hoffman, I., and Mariacher, B. C.: Bene- 
ficiation of Israeli Phosphate Ore, 61B57. 

@ Howell, F., and Stoehr, R. J.: Handling 
and Drying of Wet Ambrosia Lake Ores, 
61B93. 

Larsen, E. P.: Blending and Handling of 
Materials for Agglomeration, 61B22. 

Lash, L. D., and Ross, J. R.: Scandium 
Recovery from Vitro Uranium Solutions, 
61B51. 

Levine, N. M., and Fassel, W. M.: The 
Technique of Gas Oxidation During Pulp 
Agitation, 61B10. 

Li, K. C.: Chemical Processing of Tungsten 
Ores and Concentrates, 61B7. 

Peirce, J. W.: Mass Flow Measurement of 
Mine Slurries, 61B86. 

Raring, R. H., and Murray, G. Y.: Effect of 
Mining Operation and Tailings Disposal 
Requirements on Mill Design, 61B39. 

Sather, N. J.: Concentrator Operation at the 
Bunker Hill Company, 61B5. 

Speers, E. C., and Woodruff, F. G.: Materials 
Handling Facilities at the Ray Mines Divi- 
sion Expansion Program, 61B14. 

Sudbury, M. P., and Petkovich, F.: Exo- 
thermic Hardening of Copper-Nickel Sul- 
phide Agglomerates, 61B40. 

Takahashi, Y.; Serizawa M.; Miyagawa, K.; 
and Shimomura, Y.: New Process in Sin- 
tering of Fine Iron Ores, 61B6. 

Thompson, C. D.; Czako, C. A.; and Violetta, 
D. C.: Benefication of Cement Raw Mate- 
rials by Dwight-Lloyd Processes, 61B12. 


MINING (A) 


61AI02—One Preprint Covering: 

e@ Just, E., and Parks, G.: Research in Min- 
ing, 

@ Carpenter, R. H.: Research in Exploration, 
GLAIO2B. 

@ Bates, C.: Underground Nuclear Testing 
Detection, VELA UNIFORM, and Mineral 
Technology, 61A102C. 

@Lyon, R. J. P., and Westphal, W. H.: 
Future Trends in Mining and Exploration, 
61A102D. 


OPEN PIT MINING (AO) 


Lackey, V. D.: The ‘Lectra Haul’ Truck and 
Its Use on the Mesabi, 61A073. 

@ Pfleider, E. P., and Dufresne, C.: Trans- 
porting Open Pit Production by the 
Truck-Ore Pass-Adit System, 61A056. 

Stewart, R. M., and MacQueen, C. W.: The 
Electric Wheel Truck in Anaconda’s 
Operations, 61A084. 

Vickers, E. L.: Application of Marginal 
Analysis in the Determination of Cut-Off 
Grade, The 61A021. 


UNDERGROUND MINING (AU) 


Lang, T. A.: Theory and Practice of Rock 
Bolting, 61AU35. 

Morlan, E. A.: Boring Large Hole Mine 
Openings, 61AU27. 

Panek, L. A.: Measurement of Rock Pres- 
sure with a Hydraulic Cell, 61AU47. 

Ryon, J. L., Jr.: Underground Use of Am- 
monium Nitrate-Fuel Oil Explosives, 
61AU25. 

Waples, B. R., Jr.: Alimak Raise Climber at 
Iron King Branch of Shattuck Denn Min- 
ing Corporation, 61AU26. 
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ties analyst in mines, metals and 
minerals for Investors Diversified, to 
Toronto. He is now coordinator for 
Ventures Ltd. 


C. E. Silverblatt has returned to the 
Research & Development Dept. of 
Eimco Corp. at Palatine, Ill., after a 
little over three years with the firm’s 
English subsidiary. He will be pri- 
marily handling problems of over- 
seas subsidiaries and agents. 


After 19 years with American Smelt- 
ing & Refining Co. where he was a 
design engineer, Edwin B. Michal 
has left Corpus Christi, Texas, to 
assist in the design of an electrolytic 
zine smelter for Noranda Mines Ltd. 
in the Montreal area. 


George W. Leney, senior geophysicist 
with the Hanna Mining Co., has been 
transferred from the Missouri to the 
Michigan district. 


George D. Leigh, formerly operations 
engineer with Utah Construction & 
Mining Co., has joined LeTourneau- 
Westinghouse Co., Peoria, Ill., where 
he is production manager—trucks. 


Jerry Huffman, a graduate student 
at The University of Missouri School 
of Mines, spent the summer working 
at the American Potash & Chemical 
Corp. plant in Henderson, Nev., as a 
research engineer. 


John D. Gardner has become as- 
sistant to the president of Howe 
Sound Co. following completion of 
his work for a master’s degree in 
business administration at Harvard 
Graduate School of Business Ad- 
ministration. Prior to that he had 
worked in the engineering depart- 
ment of the New Cornelia Branch of 
Phelps Dodge Corp. 


D. M. Gillies was recently appointed 
director of research for Union Car- 
bide Metals Co. in Niagara Falls, 
N. Y. Prior to his new appointment 
he had been assistant director of 
research for the Line Co. labora- 
tories in Speedway, Ind. 


William W. Karl has been appointed 
vice president of Nytralite Aggregate 
Inc., a newly formed subsidiary of 
New York Trap Rock Corp. He was 
formerly president of Lehigh Ma- 
terials Co. 


Goodman Mfg. Co. of Chicago has 
announced the appointment of L. W. 
Peterson to the post of sales manager 
of its newly created eastern division 
and L. S. Ahlen to a similar position 
in its new western division which 


L. S. AHLEN 


also includes Mexico, Canada and all 
overseas markets. Mr. Peterson has 
moved to Pittsburgh from his former 
post of manager of the company’s 
Huntington, W. Va., sales district. 
Sheldon Jones replaces Peterson at 
Huntington, advancing from the 
position of assistant district manager. 


L. W. PETERSON 


At a recent meeting of the board of 
directors, H. DeForest Hardinge was 
appointed vice president of Hardinge 
Co., Inc., and Hardinge Mfg. Co. He 
has been assistant to the president. 


After four years in Peru where he 
was engaged in exploration activities 
for Marcona Mining Co., Howard F. 
Bartlett has become a geologist for 
Utah Construction & Mining Co. at- 
tached to the newly formed Coal & 
Industrial Minerals Group operating 
out of Salt Lake City. Mr. Bartlett’s 
first assignment is at the company’s 
uranium operations at Shirley Basin, 
Wyo. 


K. C. Stansmore, manager of inter- 


ENGINEERED 
AND BUIL 


CORE DRILL 
SPECIALISTS. 


SHELDON JONES H. D. HARDINGE 


national sales for Dorr-Oliver Inc., 
has been given the special assign- 
ment of coordinating all world-wide 
Dorr-Oliver work in the alumina 
field. During this period Mr. Stans- 
more will be relieved of other re- 
sponsibilities in connection with in- 
ternational sales. 


According to a recent announcement 
from The Berwind-White Coal Min- 
ing Co., Charles S. Smith, former 
district sales manager, has been ap- 
pointed general sales manager. 


Robert L. Olund, former branch 
manager at Salt Lake City, has been 
transferred to its Chicago branch by 
Ingersoll-Rand Co. 


Following the development of the 
world’s largest known lithia-brine 
deposit for Leprechaun Mining & 
Chemical Inc., Gert E. J. H. Pralle, 
who had been chief of the explora- 
tion division, has become vice presi- 
dent and mine manager of Bimetal- 
list Mining Co. Inc., which is re- 
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opening a small gold mine near the 
Campbird mine. 


Frank E. Siegfreid, currently on leave 
from Standard Metals Corp., has 
purchased a substantial interest in a 
group of supermarkets in the area 
of Pueblo, Colo. He is vice president 
and manager of the enterprise known 
as Arapahoe Stores Inc. 


Eugene Risch, formerly plant engi- 
neer for Western Nuclear Inc., is 
now project engineer for Harrison 
International Inc. which is sinking a 
shaft for Texas Gulf Sulphur Co., 
near Moab, Utah. 


John W. Harshbarger, professor of 
geology at The University of Arizona 
since 1959, has been appointed head 
of the university’s geology depart- 
ment. He succeeds Frederic W. 
Galbraith who retired late in 1960. 


Paul C. Paulsen, formerly general 
loading foreman for U.S. Gypsum 
Co., is now with U.S. Borax & Chem- 
ical Corp., as a mining engineer. 


CHANGE OF ADDRESS AND PERSONALS FORM 


G. S$. CAMPUSANO F. E. WOOD 


After eight years with International 
Mining Co., in Bolivia, German S. 
Campusano has moved to Chile 
where he is assistant general man- 
ager for Empresa Minera Mantos 
Blancos S. A., a_ subsidiary of 
Mauricio Hochschild & Co. Ltd. 
which started operations in the early 
part of this year. 


Fremont E. Wood, formerly chief 
engineer for Cyprus Mines Corp. has 
become chief consulting engineer for 
the company. 


Lawrence E. Gordon, mining techni- 
cian with USGS, has been trans- 
ferred from Miami, Okla., to Carls- 
bad, N. M. 


Following graduation from West 
Virginia University, where he re- 
ceived the Old Timers Club Award 
for 1961, Philip G. Meikle is a junior 
engineer with Duquesne Light Co. 


F. A. SEETON JAMES HYSLOP 


Frank A. Seeton has been appointed 
manager of the Metallurgical Opera- 
tions Div., Denver Equipment Co. 
He was formerly manager of mining 
and milling operations for Colorado 
Oil & Gas Corp. 


James Hyslop has been elected a 
vice president of Consolidation Coal 
Co. He was formerly president of 
Consol’s Hanna Coal Co. division. 


Secretary of the Interior Stewart 
L. Udall recently announced the 
appointment of three division chiefs 
in the Office of Coal Research: 
G. Edward Larson, contracts and 
administration; Neal P. Cochran, 
utilization; and Bernard S. Beckler, 
economics and marketing. 


Maurice Gratacap, who had been 
chief U. N. mining consultant to the 
Government of Bolivia, has gone to 
India to become chief consulting 
engineer to The Metal Corp. of 
India Ltd. 
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M. P. LLOSA 


M. A. KURYLA 


The appointments of Michael A. 
Kuryla, manager and Manuel Llosa, 
deputy manager of the Lima (Peru) 
Div. of Cerro de Pasco Corp. were 
announced recently. Mr. Llosa was 
formerly technical advisor of the 
division and Mr. Kuryla was for- 
merly deputy manager. 


A. K. Schellinger has opened an 
office as an independent mineral 
engineering consultant in Golden, 
Colo. He recently visited S.W. Africa 
as metallurgical consultant on ger- 
manium, lead and copper processing 
development to Tsumeb Corp. Ltd. 


L. A. Fekete, senior project engi- 
neer with Cy. Shell of Venezuela 
for six years, has become a project 
engineer for Gulf Interstate Engi- 
neering Co. in Houston. 


Chicago Pneumatic Tool Co. recently 
announced the election of Guy J. 
Coffey as chairman of the board and 


G. J. COFFEY 


NORMAN READMAN 


chief executive officer of the com- 
pany. He succeeds H. Arnold Jack- 
son who will continue as a director 
and chairman of the executive com- 
mittee. Norman Readman, formerly 
managing director of all overseas 
operations of the company, has been 
elected president to succeed Coffey. 
Thomas F. Noonan was elected vice 
president and comptroller. He has 
been comptroller for the past two 
years. Carra L. Lane was elected 
vice president and manager of plant 
operations. 


According to a recent announcement 
from Engineering Foundation, re- 
search department of United Engi- 
neering Trustees Inc., Antoine M. 
Gaudin has been reelected chairman 
for another term. 


The following officers were elected 
at a recent meeting of the directors 
of Island Creek Coal Co.: R. E. 
Salvati, chairman and chief execu- 
tive officer; James L. Hamilton, 


coupon books are honored at any time. 


coupons) for Members or $10 a book for 
entities the purchaser to one preprint. 


LAST CHANCE TO ORDER: 
1960 SME Fall Meeting Preprints 
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the 1961 Annuai Meeting are valid for these papers. Purchased 
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Nonmembers. Each coupon 


those distributed at 


1961. 


president and chief administrative 
officer; I. F. Freiberger, chairman of 
the executive committee. Elected to 
newly created offices were: F. A. 
Macdonald, formerly general counsel, 
as vice president—law and F. C. 
Honchell, as vice president—finance. 
B. E. Thornton was elected con- 
troller, succeeding Mr. Honchell. 


Paul C. Lingo, formerly deputy 
director, West Virginia Department 
of Mines, has become assistant safety 
director for the Bituminous Coal 
Operators’ Assn. 


Keith G. Parke has become geologist 
in charge of exploration with The 
Standard Slag Co. in Gabbs, Nev. 
He was formerly geologist with 
Southern Pacific Co. 


After 10 years with Pittsburg Pacific 
Co. Anthony T. Vellella has retired 
to take a much needed rest. After the 
first of next year he will be available 
for consulting work. 


Roland D. Parks, department of geol- 
ogy and geophysics, Massachusetts 
Institute of Technology, will be on 
leave of absence for the academic 
year 1961-62 as Fulbright lecturer in 
mining engineering at the University 
of Assiut, Assiut, Egypt. Enroute to 
Cairo he will visit some of the min- 
ing centers in Europe. 


After nine years in Chile with 
Braden Copper Co. where he was 
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smelter superintendent, Norman F. 
Warren has gone to the Transvaal, 
Union of South Africa to take the 
job of general superintendent with 
Palabora Mining Co. 


Euclid P. Worden has been promoted 
from junior engineer to industrial 
sales representative by Hughes Tool 
Co. He will be serving mining and 
industrial rotary drilling operations 
in Nevada and California. 


F. R. Sergiades has returned to Eng- 
land from Southern Rhodesia, where 
he was associated with Anglo Ameri- 
can Corp. of South Africa. 


Following graduation from _ the 
Colorado School of Mines, George A. 
Holcomb has gone to Peru to become 
a mining engineer with Cerro de 
Pasco Corp. 


Jack R. Scott has gone to Liberia, 
West Africa to become mill super- 
intendent for Liberia Mining Co. 
Ltd. He had been mill superintend- 
ent for Republic Steel Corp. at Mine- 
ville, N. Y. 


A. T. Janssen, formerly in the engi- 
neer mechanics department of the 
Netherlands Institute for Documen- 
tation and Registration, has gone to 
Canada to become assistant mine 
engineer with Iron Ore Co. of 
Canada. 


R. Kent Comann has been promoted 
from plant manager of the Florence 
gypsum plant of Fibreboard Paper 
Products Corp. to manufacturing 
manager—Gypsum Div. and trans- 
ferred to San Francisco. 


Brush Beryllium Co. has appointed 
Thomas F. Bryant West Coast sales 
engineer for beryllium alloys. Before 
joining Brush, Bryant was manager 
of industrial sales for the Pacific 
Coast Div. of the Colorado Fuel & 
Iron Corp. 


C. C. Dickinson, president of Black 
Band Coal Co. and R. H. Knode, 
chairman of the executive com- 
mittee, Stonega Coke & Coal Co., 
were honored by the board of the 
National Coal Assn. by being named 
directors emeritus. They are the only 
directors ever to be so designated. 
Both had been NCA presidents and 
members of the board of directors 


E. A. HICKOK W. P. HEWITT 


Eugene A. Hickok has been appointed 
general manager of the newly- 
formed Contract Div. of Geophysical 
Specialties Co. The new division will 
offer the services of engineers and 
geologists to contractors and others 
interested in the location and nature 
of subsurface rock formations and 
underground water supplies. Hickok 
is a specialist in underground water 
exploration and development and 
has recently returned from an as- 
signment as staff hydrologist for In- 
ternational Development Services in 
Guatemala. 


William P. Hewitt was _ recently 
appointed Director of the Utah 
Geological and Mineralogical Sur- 
vey and professor in the geology 
department of the University of 
Utah, where he will serve half-time 
and teach courses in economic 
geology. He succeeds Arthur L. 
Crawford, who will continue with 
the Survey as assistant director. 
Dr. Hewitt was senior geologist of 
the Western Mining Dept. of Ameri- 
can Smelting & Refining Co. 


PAULO 


Wf 


Alfred H. Cordes, Jr., Lytton A. 
Kendall, Jr. and Robert F. Zimmer- 
man have been named application 
engineers of Allis-Chalmers’ proces- 
sing machinery department. Cordes 
and Kendall have been assigned to 
cement machinery sales and Zim- 
merman becomes a member of the 
company’s minerals processing group. 


Bethlehem Steel Co. announces the 
retirement of Frank Storm, vice 
president of Iron Mine Co. of 
Venezuela, effective October 1. He 
plans to remain in Caracas to devote 
his full attention to personal busi- 
ness. His company responsibilities 
will be assumed by L. C. Yancy, vice 
president and manager of Bethle- 
hem’s Venezuelan operations. 


W. H. Hahne, a project engineer with 
Kaiser Engenharia e Construcoes 
Ltda., reports enthusiastically on the 
project being undertaken by Com- 
panhi Siderurgica Paulista on which 
his firm is acting as consultant. They 
are building a $200,000,000 integrated 
steel mill at the foot of the 2300 ft 
cliff between Santos and Sao Paulo. 
The potential is tremendous because 
the mill will open an area all the 
way to Santos which has been for 
400 years a mangrove swamp with 
banana patches. There are 11 North 
Americans, six of whom are project 
engineers. Hahne is concerned with 
the L-D steel plant and kiln plants 
for limestone and dolomite. 


«oP_OF SERRA 2.500’ 
— VIRGIN _ 


PJFUTURE 
HARBOR 
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W. H. Hahne’s map of COSIPA project in relationship to Santos and Sao Paulo. 


for 30 years or more. Legend: A) 4 million people by November 1961 (about 100,000 in 1900). B) Many 
factory towns along highway and water reservoir for power plant at Cubatao. C) 
BR#2 new highway to Curitiba opens vast new area. D) 50 km of white beach and 
resorts (used by cars and busses when tide is low and not washed out). E) Biggest 
coffee harbor in the world. F) Guaruja ( fancy resort). G) Until 1920 mule and horse 
drawn wagons along a 15 pct slope; 1920-25 first concrete road in Brazil—maximum 
10 pet slope; then Anchieta 1—maximum 10 pct slope; and about 1948 Anchieta 2. 


Pavel Zima has accepted a position 
as mining engineer with Pittsburgh 
Pacific Co. at Hibbing, Minn. He 
was formerly with the consulting 
firm of Behre Dolbear & Co. 
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Obituaries 


Wilber E. Stout (Member 1917), died 
May 20, 1961 at the age of 84. A na- 
tive of Ohio, he was a graduate of 
Ohio State University, and his pro- 
fessional career was spent in his 
home state. After completing his 
early experience as a chemist with 
Columbus Iron & Steel Co. in 1912, he 
began his association with the Geo- 
logical Survey of Ohio as a field 
geologist. By 1916 he was assistant 
geologist and by 1928 he became 
state geologist, the position he held 
until his retirement. As a ceramic 
engineer he did much to aid clay 
owners and members of the ceramic 
industry during his tenure as state 
geologist. He was also vitally inter- 
ested in water resources and the 
problem of the continuous lowering 
of the water table in Ohio. His writ- 
ings and the many publications is- 
sued by the Survey under his direc- 
tion gained him friends among scien 
tists, educators, and industrialists 
throughout the country. 


S. T. Allsbrook (Member 1944) died 
May 21, 1961 in Pittsburgh. He was 
born in Rison, Ark. on April 6, 1907, 
attended Tulane University for a 
year, then transferred to Mississippi 
State College from which he grad- 
uated in 1930. For six months after 
graduation he worked as concrete 
inspector, surveying for an 18-span 
railroad bridge and a 500-ft tunnel 
for Virginian Railway at Deepwater, 
W. Va. Early in 1931, Mr. Allsbrook 
went to work for the Koppers Coal 
Div., Eastern Gas & Fuel Associates, 
an association which continued until 
his death. 


R. C. Crumbaugh (Member 1947) 
died at the age of 60 in Birmingham, 
Ala. He was born in Paducah, Ky. 
and attended the University of 
Mississippi as well as Vanderbilt 
University where he received his 
degree in engineering. While in col- 
lege, he spent his summers working 
as chief of party and instrument 
man for a consulting engineer in 
Dyersburg, Tenn. Following gradua- 
tion, he went to work as instrument 
man for the Louisville & Nashville 
RR. The following year he was 
employed by E. I. du Pont de Ne- 
mours as an explosives technican. 
His association with the firm and 
his career with explosives continued 
until his death. 


John Daniell (Legion of Honor Mem- 
ber 1910) died July 7, 1960 at the 
age of 86. He was born in Allouez, 
Mich. and began his mining career 
in 1892 in underground work for 
Osceola Consolidated Mining Co. 
The following year he entered the 


Michigan College of Mines from 
which he graduated in 1898. His 
first job following graduation was 
as chief engineer for Franklin Min- 
ing Co. After working for several 
other companies in various capa- 
cities, Mr. Danieil became president 
and general manager of Finnish- 
American Mining Co. in 1910. In 
1913 he began a consulting practice 
in Laurium, Mich., moving his head- 
quarters to California in 1926, where 
he continued to reside until his 
death. He continued his consulting 
practice until a few years before his 
death. 


Raymond R. Knill (Member 1952) 
died March 25, 1961 in Carlsbad, 
N. M. He was born August 6, 1900 in 
Lafayette, Colo. and was a graduate 
of the Colorado School of Mines. 
After completing his education he 
went to work for American Smelting 
& Refining Co. as a chemist. In 1924 
he joined Union Pacific Coal Co., an 
association that lasted 20 years. In 
1945 Mr. Knill moved to Carlsbad 
to become safety engineer and mine 
superintendent for Potash Co. of 
America. At the time of his death 
he was administrative assistant. 


Leonard Peller (Member 1958) died 
recently in Philadelphia. A native 
of Chicago where he was born 
March 13, 1912, Mr. Peller was a 
graduate of the University of Illinois. 
Following graduation he worked in 
various positions in the engineering 
and construction of industrial and 
commercial projects. He served in 
the navy during World War II. Upon 
completion of his service, he went 
to work for United Engineers & 
Constructors handling the design and 
construction of chemical and metal- 
lurgical plants. In 1950 he was made 
supervising engineer in charge of 
this work, the position he held at the 
time of his death. 


Roy E. Tremoureux (Member 1913), 
77, died May 11, 1961 following 
emergency surgery to relieve rup- 
ture of the aorta. A native Califor- 
nian, he was well-known in western 
Nevada County for his activities in 
the mining and business field for the 
past half century. He was born in 
San Jose, attended the University of 
California at Berkeley, and spent his 
summer vacations working in Grass 
Valley in the North Star mine. Both 
before and after service in World 
War I, Mr. Tremoureux worked for 
the Arthur D. Foote-James D. Hague 
interests. In 1920 he moved to San 
Francisco as a consulting engineer. 
In 1939 he headed the revived Clinch 
Mercantile Co., an historic business 
firm in Grass Valley. In 1946 the 
company purchased the Alpha Hard- 
ware Co. of Nevada City and Grass 
Valley and continued operations 
under that name. Mr. Tremoureux 
became a director and treasurer 
of the company. In 1948 he returned 
to Grass Valley to make his home. 


Necrology 


Date 
Elected Name 


F. J. Adams 
Harold E. Heide 
Russell P. Henry 
Robert M. Keefe 
Wm. S. W. Kew 
E. M. Pittman, Jr. 
Cc. E. S. Rau 

A. Rostosky, Jr. 


Membership 


Proposed for Membership 
Society of Mining Engineers of AIME 


Total AIME membership on July 31, 1961, 
was 35,226; in addition 2,129 Student Mem- 
bers were enrolled. 


ADMISSIONS COMMITTEE 

S. S. Cole, Chairman; F. A. Ayer; F. Wm. 
Bloecher; H. L. Brunjes; I. A. Given; R. T. 
Lassiter; R. J. Middlekauff; L. T. Warriner; 
G. W. Wunder. 

The Institute desires to extend its privi- 
leges to every person to whom it can be of 
service, but does not desire as members per- 
sons who are unqualified. Institute members 
are urged to review this list as soon as pos- 
sible and immediately to inform the Secre- 
tary’s office if names of people are found 
who are known to be unqualified for AIME 
membership. 


Members 
William Benzon, Johnstown, Pa. 
William J. Chandler, Grand Junction, Colo. 
Charles P. Edwards III, Kingsport, Tenn. 
Robert W. Hawley, Boulder, Colo. 
Heinz J. Houben, Woodland Hills, Calif. 
Oscar A. Jimenez, Cali, Colombia 
Joseph C. Lawinger, Platteville, Wis. 
Robert B. Lawson, Diamond Springs, Calif. 
Robert J. Lovgren, Grants, N. M. 
Arthur R. MacPherson, Toronto, Ont., Canada 
Vernon A. Mrak, Douglas, Wyo. 
Wilfred E. Self, Birmingham 
Arnold Sobering, Seven Islands, Que., Canada 
Paul Soros, New Canaan, Conn. 
Ben W. Wiegers, Nye, Mont 
Billy Bernard Williams, Tucson, Ariz. 
Donald W. Wright, Phoenix, Ariz. 


Associate Members 
Harold E. Black, Tacna, Peru 
Charles J. Gaetjens, Ajo, Ariz. 
John R. Kennedy, Phoenix, Ariz. 
Henry F. Phillips, Elmhurst, N. Y. 
Walter J. Price, Vallejo, Calif. 


Junior Members 


Jack B. Brettler, Elizabethton, Tenn. 
Robert Crozier, Platteville, Wis. 

Eugene J. Guidi, Jr., Climax, Colo. 
James H. Johns, Jr., Climax, Colo. 

Ralph V. Locke, Diamond Springs, Calif. 
John A. McEntire Ill, Stuttgart, Ark. 
Barna A. Szabo, Thompson, Man., Canada 


CHANGE OF STATUS 
Associate to Member 
Francis R. Gordon, Dunedin, New Zealand 
Edwin B. Johnson, Ishpeming, Mich. 
George S. Ryan, Tooele, Utah 
Junior to Member 
William H. Darlington, Ford, Wash. 


REINSTATEMENT 
Member 


George D. Creelman, New York City 
Charles T. Wallace, Wayland, Ky. 


REINSTATEMENT—CHANGE OF STATUS 
Junior to Member 


Edward F. Cruskie, Glendale, Calif. 
Khem W. Palmer, Jr., Galena, Ill. 


Student to Member 
William J. Coulter, Jr., San Manuel, Ariz. 
Edgar W. Davis, Edgemont, S. D. 
Leonard C. Lonsberg, Platteville, Wis. 
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Death 
e 1928 Apr. 10. 1961 
ae 1942 June 20, 1961 
1958 Oct. 7, 1960 
1958 June 17, 1961 
; 1920 June 4, 1961 
: 1953 Nov. 19, 1960 
1920 Unknown 
1940 Aug. 3, 1960 


PROFESSIONAL SERVICES 


LISTING 
INSTRUCTIONS 


Space limited to AIME members or to 
companies that have at least one mem- 
ber on their staffs. One inch: $50 r 
year; half inch: $30 per year, payable 
in advance. 


HEINRICHS GEOEXPLORATION CO. 
Mining, Oil, Water Consultants & Contractors 
MOBILE MAGNETOMETER SURVEYS 
Geophysics, Geology, Geochem & Evaluations 
Box 5671, Tucson, Ariz. PH: MA 2-4202 


THORP D. SAWYER 
Consulting Engineer 
Mining & Water Project Investigations, 
Appraisals, Etc. 
1415 West Wetmore Road 
Tel.: MAin 2-1373 Tucson, Arizona 


Quantitative Geophysics 
Mining Operations Research 
Computer Simulation 
GEODYNAMICS, INC. 


P. O. Box 1258 Santa Monica, Calif. 
EXbrook 4-8817 


ALABAMA 


OTIS M. CLARKE, JR. 
Mining, Industrial, Engineering Geolog 
Southern U.S.A. Foreign 
64 The Glen T | , Alab 


STILL & STILL 
Consulting Mining Engineers and 
Geologists 
24 Union Block — Phone HI 5-0610 
P.O. Box 1521 
Prescott, Arizona 


WARREN L. HOWES 
Consultant 
Mining & Metallurgical Plants 
research, design construction, operations 
Project Management 
Estimates—Appraisals 
1305 Hillview Dr., Menlo Park, Calif. 
Tel. DAvenport 5-7752 


COWIN & COMPANY, INC. 
Mining Engineers and Contractors 
Shaft & Slope Sy * Mine Development 
Plant 

-18th Street S 
Ala. Phone: ‘State 6-3416 


ARKANSAS 


RAPHAEL G. KAZMANN 
Consulting Ground-Water Engineer 
Stuttgart, Arkansas 


JACOBS ASSOCIATES 
Consulting Construction Engineers 
Specialists in tunnel and shaft work 
— Estimates — Methods Analyses — 
Engineering Geology — Designers of 
hoisting, haulage, materials handling 
‘and reduction plants. 


503 Market Street, San Francisco 5, Calif. 


KIRK & COWIN, INC. 
RALPH E. KIRK PERCY G. COWIN 
Mini and Engineers 
One 18th St. Birmingham 11, Ala. 
‘Store 6-3416 


ALASKA 


CALIFORNIA 


Curtis & Tompkins Ltd., see Nevada 


KELLOGG EXPLORATION COMPANY 
Geologists-Geophysicists 
Air, Ground Su urveys and 
3301 No. Marengo, Altadena, Calif. 
SYcamore 4-1973 


WILLIAM A, O’NEILL 
(Specialist in Placer Exploration) 
Consulting Mining Engineer-Geologist 
Exploration-Valuation-Management 
Anchorage, Alaska 
BRoadway 4-7671 505-8th Ave. 


EDWARD R. BORCHERDT 
ond 
C. DeWITT SMITH 
Mining Consultants 


369 Pine Street Bedford Road 
San Francisco 4, Calif. Lincoln, Mass. 
YUkon 1-0198 CLearwater 9-957] 


MERRILL W. MacAFEE 
Consulting Engineer 
Chemical @ Metallurgical @ Mining 


LUdlow 3-1778 7668 Santa Fe Ave. 
FRontier 5-6145 Huntington Park, Calif. 


ARIZONA 


Diamond Core Drill Contractors, 
see Washington 


Sprague & Henwood Inc., see Pennsylvania 


CARTWRIGHT AERIAL 
SURVEYS, INC. 
specializing in 
Zeiss Color Photography—For Mosaics 
and Interpretation of Land Forms. 
Altitudes to 36,000’. Precision Topo- 
graphic Maps for Design or Explor- 
atory Mapping. 

2574 21st St., Sacramento, Calif. 
Gladstone 1-8491 


CLAYTON T. MeNEIL, E. M. 
Consulting Mining Engineer 
822 Bank of America Bidg. 
Tel. GArfield 1-2948 
SAN FRANCISCO 4, CALIFORNIA 


COLORADO 


Sprague & Henwood Inc., see Pennsylvania 


THEODORE A. DODGE 
Consulting Mining Geologist 
635 North Third Ave. Tucson, Arizona 


ABBOT A. HANKS, INC. 
ASSAYERS-CHEMISTS 
SPECTROGRAPHERS 

SHIPPERS REPRESENTATIVES 


1300 Sansome Street 
San Francisco 11, California 
EXbrook 7-2464 


F. W. ANDERSON 
Geologist and Mining Consultant 
Aspen, Colorado 
Box 648 WaAlnut 5-3460 


G. T. BATOR & ASSOCIATES 
Mining, Metallurgical, and Geological 
. ent 

xamination—Voaluat anagem 
2011 Washington Golden, Colorado 
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APPRAISALS 
ASSAYERS 
CHEMIST 
METALLURGICAL 


CONSTRUCTION ° 
CONSULTING ° 
DRILLING 


REPORTS 


GEOLOGISTS 
GEOPHYSICISTS 
° MANAGEMENT 
VALUATIONS 


O. W. WALVOORD, INC. 
Mill-Design and Construction 
301 Detroit St. Denver 6, Colo. 


CONNECTICUT 


MEISSNER ENGINEERS, INC. 
Engineering, Construction, and 
Financial Services 


for 
i nin: 


Bulk Self-Unloade 
300 W. Washington St. ae 6, i. 


GODFREY B. WALKER 


Metallurgical Consultant 
Mineral Dressing & Extractive 
Metallurgy 


Somerset Lane, Riverside, Conn. 


DISTRICT OF COLUMBIA 


CLOYD M. SMITH 
Mining Engineer 
Munsey Building Washington 4, D.C. 


FLORIDA 


Weir Co., Ine. 


Established in 1936 


MINING ENGINEERS & GEOLOGISTS 
DESIGN & CONSTRUCTION 


20 N. WACKER OR. © CHICAGO 6, ILL 


INDIANA 


HARRY B. CANNON ASSOCIATES 
Geologists — Engineers 
Exploration Ore Dressing 
in Heavy Minerals 
P.O. Box 2432 Lakeland, Florida 


DIAMOND CORE DRILLING 
BY CONTRACT 
and world's largest manufacturer 
Core and grout hole drilling in coal, 
ce and undergroun 


JOY MAN UFACTURING co. 


Contract Core Drill Division 
Michigan City, Indiana 


JOHN D. MORGAN, JR., E.M., Ph.D. 
Consultant 
Economic and Scientific Problems 
bon 691 691, Daytona Beach, Fic. CL 5-4246 


IDAHO 


MASSACHUSETTS 


Edward R. Borcherdt & C. DeWitt Smith, 
see California 


BARTON, STODDARD & MILHOLLIN 
Consulting Engineers 
Mine Examinations 
Aerial Mapping—Tellurometer Surveys 
1205 Capitol Bivd., Boise, Idaho, PH 2- 8450 


ILLINOIS 


GEO-FRAUD 
BASIL KIRKLAND WOODS 
CONSULTING GEOLOGIST 

Information 
Minerals, Oil, and Gas 
Investigations 
Investigate then Invest 


122 Islington Rd., Auburndale 66, Mass. 
LAsell 7-1390 


ALLEN & GARCIA COMPANY 


Over 47 Years’ Service to the 
Coal and Salt Industries as Consultants, 
Constructing Engineers and Managers 

Authoritative Reports and Appraisals 
332 S. MICHIGAN AVE., CHICAGO 
120 WALL ST., NEW YORK CITY 


Continued 
on 
page 1098 


Anderson, F. 


DIRECTORY OF 
PROFESSIONAL 
SERVICES 


Allen & Garcia Company 


Colo 
Barton, Stoddard & 


& Assocs. 


B. B. R. Drilling Co. 


Company . 


-New Nork 


th Co. 
Borcherdt, ts R., & Smith, C. DeW. 
Ca lifornia, Massachusetts 


Burgess, Blandford C. ie 
Cannon Associates, Harry B. - Flor 
Cartwright Surveys California 
Chew, John Ohio 
Clarke, Otis Alabama 
Cowin & Company, Alabama 
Curtis & Tompkins Ltd. Nevada 
Deisler, Pow Texas 
Theodore A. Arizona 
Eavenson, Auchmuty & Greenwald 
Pennsylvania 
Geodynamics Inc. California 
Geo-Fraud Massachusetts 
Gerow, Theron G. 
Gustin, J. A. & Assocs. Virginia 
Hanks, inc., Abbot A. California 
Heinrichs Geoexploration Company, Arizona 
Heyl, George R. lew York 
Howes, Warren L. California 
Jacobs Associates . California 
Johnson, Clarence J. - Montana 
Johnston, Ww. P. Nevada 
Jones, Philip Missouri 
Joy Menutocturi Co. Indiana 
Kazmann Arkonsos 
Kell Company __Colifornia 
Kirk & Cowin Alabama 
—. & Company New Je 
¥ & Graham __New 
— R. Mexico 
tied ren & Uchmann Minnesota 
Loofbourow ta 
Lottridge- AY Associates Utah 
Mathews io Co., Abe W. 
Minnesota 
MacAffee, Merrill W. Call 
McClintock, Washington 
McNeil, Clayton T. California 
Meissner Engineers, Inc., John F. Illinois 
John D. . Florida 


8. 
Nell, ‘Witllom A. 


Pardee, 
Pea 


Pennsytvenie 


Drilling Company 


Peugnet, 
H. = 

Pierce, 
Reed, C. B. & Assoc. 


Sharpstone, 
Shenon and 


alph 
Walker, Godfrey 8B. 


Walvoord, Inc., 

Weir Company, 

Williams, J. 
oomer & 


See pages 1098 and 1099 


Smerchanski, 
Smith, C. Borchers 


Utah 


Texas 


t, ER. 
Cal Massachusetts 


Paul 


& Assoc. 
ites, J. 
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A Rigg Kori A 
Sawy Thorp D 
Utah 
Canada 
és mith, Cloyd M. istrict of Columbia 
Sprague & Henwood, Inc. Pennsylvania 
Talbot, H. L Massachusetts 
‘ Utah 
Connecticut 
Colorado 
Iinois 
_..Washington 
W. Pennsylvania 


PROFESSIONAL SERVICES 


H. M. PICKERING NEW MEXICO 


For other items 
’ Registered Professional Engineer GEORGE R. LELAND 


Mining Consultant Registered by written examination 

see Truck Haulage & Crushing Plants Melng pry 

2121 Sth Ave. East, Hibbing, Minn. P.O. Box 4146 Albuquerque, N. M. 
AM 3-51 53 


pages 1096 and 1097 


NEW YORK 


Allen & Garcia Co., see Illinois 


MISSOURI 


H. L. TALBOT anal Fae Sprague & Henwood Inc., see Pennsylvania 


Mete Mineral Economics & Mineral Dressing 
Consulting Murgicel Engineer Examinations, Engin 
Extraction and Refining of Base Metals Bruce Williams Labs., Box $52, Joplin 

Specializing in Cobalt and Copper Tel. MAytair 3-15 BEHRE DOLBEAR & COMPANY, INC. 
Geological, Mining and Metallurgical 
Room 911, 209 Washington Street Sunentiante 


Boston 8, Mass. 
AMEDEE A. PEUGNET 11 tow ¥. 


CONSULTING MINING ENGINEER 


Telephone MAin 1-1431 
705 Chestnet St. St. Louis 1, Me. GEORGE R. HEYL 


MICHIGAN 


“hustralia, U.S.A., Latin America 
P.O. Box 582 New Paltz, New York 


FRANKLIN G. PARDEE 


Mining Geologist MONTANA 
P.O. Box 8 Crystal Falls, Mich. LEGGETTE, BRASHEARS & GRAHAM 


Consulting Ground-Water Geologists 


CLARENCE J. JOHNSON Water Supply Salt Water Problems 
Consulting Geological Engineer Dewatering Investigations 
923 North ~ St. ao Montana Recharging Reports 


MINNESOTA Lpine 9-5786 551 Fifth Avenue, New York 17, N. Y. 


H. A. PEARSE 
THERON G. GEROW Metallurgical Consultant 
M CONSULTANT AND NEVADA wee 
INING 
Dr., North 
ENGINEER 


1705 Morgan A South 
Mion. CURTIS & TOMPKINS, LTD. 


Telephone: FRanklin 7-4811 Chemists—Assayers 
Shippers Representatives OH 10 


Carlin, Nevada, Box 355, Phone: 3077 
San Francisco, Calif., 236 Front EX 2-1130 B. B. R DRILLING CO. 


Mini & LEHMANN 


1355 No. St. Albans, St. Paul 17, Minn. National Road West 

St. Paul HUmboldt 8-8454 St. Clairsville, Ohio 
Minneapolis GReenwood 3-6135 W. P. JOHNSTON Diamond Core Drilling 
Consulting Mining Geologist Contractors 


m West Second St., Reno, Nevada Mineral Foundation 
: FAirview 9-2302 or FAirview 2-075! Cores Guoronteed Testing 


R. L. LOOFBOUROW Min. Engr. 
Site Testing — Plans — Estimates 
Underground Construction — Mining 

ween Ave. So. Minnea 10, Minn yN 


JOHN CARROLLTON CHEW 


MARKETING CONSULTANT 


ABE W. MATHEWS ENGINEERING CO. PR ag, Specialist in Industrial Marketing 


Materials Handling Systems 
Mine Examination ~_ PRODUCT PLANNING 


Design and/or Constructi fred 
Hibbing ave, 567 Sunset View Drive, So. Akron 20, Ohio 
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PENNSYLVANIA 


EAVENSON, AUCHMUTY & 
GREENWALD 
MINING ENGINEERS 
Mine Operation Consultants 
Coal Property Valuations 
2320 Koppers Bidg. Pittsburgh 19, Pa. 


KARL A. RIGGS, PH.D. 
CONSULTANT 


DOMESTIC FOREIGN 
Appraisals, & Petrography 
Geophysical, & Airphoto Interpretation 
Reports, & Project Management 
FRanklin 1-9803 
723 Penguin Dr. Dallas, Texes 


VIRGINIA 


PROFESSIONAL SERVICES 


J. B. MORROW 


COAL CONSULTANT 
Oliver Bldg. Pittsburgh, Pa. 


UTAH 


J. A. GUSTIN & ASSOC. 
CONSULTING ENGINEERS 


Mill Design, Structural and Foundation 
Engineering, Fine Particle Processing 
Systems, Industrial Minerals Technology, 
Cement, Lime and Aggregate Plants, 
Surveys, Reports and Investigations 
Burch Build Telephone: 
Virginie MErcury 2-6588 


PENNSYLVANIA 
DRILLING COMPANY 


Subsurface Explorations. Grouting In- 

dustrial Water Supply. Mineral Pros- 

pecting Large Diameter Drilled Shafts. 
Reports 


1205 Chartiers Ave., Pittsburgh 20, Pa. 


BOOTH COMPANY, INC. 


Metallurgical & Chemical Engineers 
Research and Consulting 
Complete Laboratory 
Piant Operation and Testing 
333 W. 14th So. St. 

Salt Lake City 15, Utah 


WASHINGTON 


CENTENNIAL 
DEVELOPMENT CO. 
Mining Engineers and Contractors 
Eureka, Utah Eureka 560 


Spokane, Wash.—Globe, Ariz. 
DIAMOND CORE DRILL CONTRACTORS 
Diamond Bits—Drilling Accessories 
R. S. MeCLINTOCK DIAMOND DRILL CO. 


J. FRED WILLIAMS & ASSOCIATES 
Mineral Consultants 
3715 Avenue 


Spoka' ton 
Phone: Ke $5148" ble: Wilmet 


SPRAGUE & HENWOOD, Inc. 
SCRANTON 2, Pa. 
Diamond Drill Contractors and 


Manufacturers 
New York—Philadelphio—Nashville 
Pitts: ow h—Grand Junction, Colo. 
Tucson -—Buchans, Nfid., Canada 
Export br 
W. 42nd St., New York 


LOTTRIDGE-THOMAS 
& ASSOCIATES 
Professional Engineers 


705 Judge Building 
SALT LAKE CITY 11, UTAH 


CANADA 


Sprague & Henwood Inc., see Pennsylvania 


J. W. WooMER & ASSOCIATES 
Consulting Mining Engineers 


Modern Mining Systems and Designs 
Foreign and Domestic Mining Reports 
Henry W. Oliver Bldg., Pittsburgh, Pa. 


TEXAS 


PRODUCTION AND MANAGEMENT 
SPECIALIST 


ROGER V. PIERCE 


Underground Mining Methods, Cost 
Cutting Surveys—Production Analysis 
—Mine ~~~ Manage- 
ment. 
808 Newhouse Bldg. EMPIRE 38-5373 
Salt Lake City 4, Utah 


J. D. BATEMAN 
Consulting Geologist 
80 Richmond St. West 
Toronto 1, Canada EMpire 4-3182 


DAVID C. SHARPSTONE 
Consulti: Geet 
202 Hea 
7, Canede io 1-2878 


PAUL F. DEISLER, A.1.1.E. 
Management Consultant 
826 Mills Building, El Paso, Texas 


SHENON AND FULL 
Consulting Mining Geologists 


1351 South 2200 East 
Salt Lake City 8, Utah 


Telephone HUnter 4-725! 
Philip J. Shenon Roy P. Full 


M. G. SMERCHANSKI 
Consulting Mining Geologist 
Registered Professional Engineer 


411 Childs Bidg. Winnipeg, Manitoba. 
Phone: Whitehall 2-6323 


C. B. REED & ASSOCIATES 


Mining—Petroleum—Geophysical— 
Ground-Water 


ENGIMEERING & GEOLOGICAL 
—EXAMINATION— 

EVALUATION—MANAGEMENT 

GR 7-5313 

GR 6-3480 


P. O. Box 428 
AUSTIN 63, TEXAS 


RALPH TUCK 
Consulting Mining Geologist 
Examination—-Valuation—Exploration 
Phone Elgin 9-6533 


1107 East South Temple 
Salt Lake City, Utah 


INTERNATIONAL 


Otis M. Clarke, Jr., see Alabama 


see Pennsylvania 
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Sprague & Henwood International Corp., 


Advertisers Index 


For further information on products advertised, circle appropriate key numbers, page 1027 


Allis-Chalmers 
Bert S. Gittins Adv., Inc. 


Allis-Chalmers 1031, 1036, 1037 
Klau-Van Pietersom-Dunlap, Inc. 


American Brattice Cloth Corp. 
Tri-State Adv. Co., Inc 


American Cyanamid Co. 
James J. McMahon, Inc. 


American Machine and Metals Inc. 
Engineers Division 
e L. W. Ramsey Adv. Agency 


American Manganese Steel Div. 
American Brake Shoe Co. 
Russell T. Gray Inc. 


Anaconda Co., The 
Kenyon & Eckhardt, Inc. 


Atlas Car & Manufacturing Co. 
Howson Advertising 


Atlas Copco 
Sturges and Assoc. 


Bixby-Zimmer 
Becht & Blomeyer Inc. Mads. 


Boyles Bros. Drilling Co. 
W. S. Adamson & Assoc. 


Buell Engineering Co. 
Hicks & Greist Inc. Adv. 


Calumet Div., Calumet & Hecla Inc. 
Gray & Kilgore Inc. Adv. 


Card Iron Works, C. S. 
Mosher-Reimer-Williamson Adv. 
Agency Inc. 


Caterpillar Tractor Co. 
N. W. Ayer & Sons, Inc. 


Coates Steel Products Co. 
Robinson Advertising Co. 


Colorado Fuel & Iron Corp., The 
Doyle, Kitchen & McCormick, Inc. 


Continental Conveyor & Equipment Co. 
Sparrow Advertising Agency 


Deister Concentrator Co., The 1080 
Louis B. Wade, Inc. 

Denver Equipment Co. Third Cover 
Galen E. Broyles Co., Inc. 


Differential Steel Car Co. 
Blaco Adv. Agency 


Dings Magnetic Separator Co. 
Russell T. Gray Inc. 


Eagle Iron Works 
Tri-State Adv. Co., Inc. 


Eimco Corp., The 
Matsie Co. 


s, Inc. 
‘Hal Lawrence Inc. 


Farrell-Cheek Steel Co. 
Robert R. Frissell Inc. Adv. 


Filtration Engineers Division 
American Machine and Metals Inc. 
The L. W. Ramsey Adv. Agency 


Galigher Co. e 
Axelsen, Finlayson, Brown Adv., Inc. 


Gardner-Denver Co. 
The Buchen Co. 


- Co., Inc. 
Adams Associates, Inc. 


ey Corp. 1014, 
Fuller & Smith & Ross, Inc. 


Hercules Powder Co. 
Fuller & Smith & Ross, Inc. 


Hughes Tool Co., Industrial Div. 
Foote, Cone & Belding 


Engineering Co. 
Ed M. Hunter & Co. 


Industrial Physics & Electronics Co. 
W. S. Adamson & Assoc. 


Ingersoll-Rand Co. 
Beaumont, Heller & Sperling, Inc. 
Marsteller, Rickard, Gebhardt & 
Reed, Inc. 


International Harvester Co. 
Aubrey, Finlay, Marley, & Hodg- 
son, Inc. 


International Nickel Co., The 
Marschalk & Pratt Div., McCann- 
Erickson Inc. 


Manufacturing Co., The 
he Griswold-Eshleman Co. 


Joy So 
win. Wasey, Ruthrauff & Ryan 
Inc., Walker Div. 


Kaiser Engineers 
L. C. Cole Co., Inc. 


Kennedy Van Saun Mfg. & 
Robert S. Kampmann, Jr., 


KW-Dart Truck Co. 
Valentine-Radford, Inc. 


Lake Shore Inc. 
Marsteller, Rickard, Gebhardt & 
Reed Inc. 


LeRoi Division 
Westinghouse Air Brake Co. 
Hoffman, York, Paulson, Gerlach 
Adv. Inc. 


ear Co., E. 
dgeon iis Lewis, Inc. 


Machinery Center Inc. 
Advance Products Marketing Inc. 


Marion Power Shovel Co. 
Jay H. Maish Co. 


& Mine Equipment 
odfrey Agency 


Mine & Smelter Supply Co. 
Walter L. Schump, Adv. 


Mine Safety Appliances Co. 
Ketchum, MacLeod & Grove, Inc. 


Mission 
Rives, Dyke & Co. Advertising 


Morse Bros. Machinery Co. 
Ted Levy, Richard Lane & Co. 
Adv. Agency 


Nagle Pumps, inc 
Tri-State Ade. Co., Inc. 


National Castings Co. 
Palm & Patterson Inc. 


National tron Co. 
H. E. Westmoreland, Inc. 
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National Mine Service Co. 
Downing Industrial Adv. Inc. 


Naylor Pipe Co. 
Fr ed H. Ebersold Inc. 


Nordberg Mfg. Co. 
Russell T. Gray, Inc. 


Ohmart Corp., The 
Keelor & Stites Co., The 


Phelps Dodge Refining Corp. 
"The House of Twiss Inc. Adv. 


Roberts & Schaefer Co. 
C. Franklin Brown Inc. 


Ross Screen & Feeder Co. 


Sanford-Day tron Works, Inc. 
Charles S. Kane Co. 


Saverman Brothers, Inc. 
Symonds, MacKenzie & 
Adv. 


Sheffield Div. 
ARMCO Steel Corp. 
Potts Woodbury, Inc. 


Sly Manufacturing Co., The W. 
The Bayless-Kerr Co. 


Smidth & Co. L. 
The AB Co. 


Spencer Chemical Co. 
Bruce B. Brewer & Co. 


Sprague & Henwood Inc. 
Anthracite Adv. Agency 


Mfg. Co., The 
Mosher- Retmer- Williamson Adv. 
Agency, Inc. 


Sturtevant Mill Co. 
F. P. Walther, Jr., & Assoc. Inc. 


Syntron Co. 
Servad, Inc. 


Texas Gulf Sulphur Co. 
Sanger-Funnell, Inc. 


Thiokol Chemical Corp. 
National Electronics Div. 
Hicks & Greist Inc. 


Traylor Engrg. & Mfg. Div., Fuller Co. 
"0. Tyson & Inc. 


w. S. 
e Griswold-Eshleman Co. 


Vulcan tron Works 


Mosher-Reimer-Williamson Adv. 


Agency, Inc. 
Walvoord Co., 0. W. 


Western Machinery Co. 
Westcott- Sills Inc. 


Wheel Trueing Tool Co. 
Clark & Bobertz, Inc. 


Sons, Inc., A. R. 
. Hunter & Co. 


Wilkinson Process Rubber Co., Ltd., The 
Greenlys Ltd. 
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When you think of 
Roughing and Scavenging 
... think of 


DENVER 
ROUGHER FLOTATION 


Over the years, DENVER “Sub-A” Flotation Machines 
have earned a reputation second to none for selective flota- 
tion and cleaning. Now, the newer DENVER “Sub-A” Free- 
Flow Rougher Flotation Machine, although in use for only 
five years, is rapidly setting the standard for coarse, rougher 
flotation. 

The open-type cell design, with no weirs or cell parti- 
tions, enables the Free-Flow Machine to handle extremely 
high tonnages and fluctuating feed rates of coarse pulp with 
equal or better metallurgy than competitive machines...but 
at lower initial cost...lower installation cost...lower operat- 
ing cost...and lower part life cost. 


A letter will bring you all the facts...along with recommen- 
dations on specific flotation machines to produce your 
desired tonnage at highest profits! 


DENVER “Sub-A” 


Stee!-Head Mills 


BRANCH OFFICES: NEW YORK CITY, 4114 Empire State Bldg., Phone CH 4-6510 * BLUEFIELD, W. VA., P. 0. Box 1536, Phone DAvenport 5-6598 + TORONTO, 185 Bay St., Phone 


EMpire 3-8836 » VANCOUVER, 207 Credit Foncier Bidg., Phone MUtual 3-4826 * LONDON, 15-17 Christopher St., Finsbury Sq. 
Broadway and Ninth, Bez Valley, Phone 25-7531 + LIMA, Maquinarias 270, Casilla 4950, Phone 41887 
DEALERS: CHARLESTON, SO. CAR., Southern Corp. * CLEVELAND, OHIO, Telco, inc. © HIBBING, MINN., Jasper Engineering 

varter, Inc. © JERSEY CITY, N. J., Chemical Pump & Equip. Corp. * KELLOGG, IDA., Siler Equip.Sales « 
Pipe & Power Co. * SAN FRANCISCO, CALIF., J. A. Nissen * ANTOFAGASTA, CHILE, International Mach. Co. * SANTIAGO, CHILE, Cia. Electro-Metalurgica, S. A., 


MICH., 


LA PAZ, BOLIVIA, International Mach. Co * ORURO, BOLIVIA, International Mach. Co. * BANGKOK, THAILAND, Henry Waugh & Co., Ltd. * FORT BOMBAY, INDIA, Pioneer Equip. Co 
(Pvt) Ltd. * MANILA, P. |., Manila Mach. & Supply Co., Inc. © OSAKA, JAPAN, Kurimoto Iron Works, Ltd. * SINGAPORE, MALAYA, Henry Waugh & Co., Ltd. * CASABLA 
Cie. Miniere et Metallurgique * DAR-ES SALAAM, TANGANYIKA, Gailey & Roberts, Ltd. * NAIROBI, KENYA COLONY, Gailey & Roberts, Ltd., + RAN 

SPAIN, Suministros “Shag” S. A. * TURIN ITALY, Ing. Giulio Axerio. * GLEBE, NEW SO. WALES, AUSTRALIA, A. E. Goodwin, Ltd. 
Circle No. 2 on the reader service card. 


—World’s Greatest Name in Flotation 


“The firm that makes its friends happier, healthier and wealthier” 


“Sub-A” Flotation 
DENVER EQUIPMENT COMPANY 1400 17TH ST. + DENVER 17, COLO. * CABLE DECO DENVER + PHONE CHerry 4-4466 


. 


Free-flow of pulp through cells. 
High recirculation of pulp. 


Mineral 


SRL Pumps 


Diaphragm Pumps Samplers 


Agitators 


one Bishopsgate 0636 * JOHANNESBURG, 
MEXICO CITY, Avenida Juarez 14, Desp. 615, Phone 21-1477. 


& Equip. Co. « HOUSTON, TEX., Whelan-May Co. * ISHPEMING, 
MULBERRY, FLA., R. H. Clark Equip. Co. © PORTLAND, ORE., Pump 


International Mach. Co. 


NCA, MOROCCO, 
CE, Barbier, Benard & Turene * MADRID, 
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TYLER 


HOW TYLER CUTS YOUR COST OF SCREENING 


@ Your exact requirements matched from 
the world’s broadest line of woven wire 
cloth...from the finest mesh for sifting 
and filtering to rugged alloy screens for 
heavy tonnage jobs. M Your time saved by 
fast shipments from the industry's largest 
inventory. M@ Proper application for best 
results assured by Tyler Technical Service, 
backed by the unique Tyler Customer Serv- 
ice Laboratory where screening problems 
can be answered by production-scale tests. 


THE W.S. TYLER COMPANY 
3615 Superior Ave., Cleveland14,Ohio 
OFFICES: Atlanta « Boston + Chicagoe 
Dalias+Los Angeles+ New Yorks Philadeiphia 
¢ Pittsburgh « Sait Lake City « San Francisco « 
The W. S. Tyler Company of Canada, Ltd., 
St. Catharines, Ontario « OF FICE: Montreal 


Circle No. 3 on the reader service card. 
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